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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
nonaqueous electrolyte which can restrain expansion 
of an envelope caused by generation of gas when it 
is preserved in high temperature and self-discharge 
at high temperature, and capable of improving 
charge- discharge cycle property. 
SOLUTION: Nonaqueous solvent included in 
nonaqueous electrolyte contains the fourth 
component composed of one or more kinds of solvent 
selected from a group of ethylene carbonate(EC), 
propylene carbonate(PC), ^butyrolactone(BL), 
vinylene carbonate, vinylethylene carbonate, ethylene 
sulfate, phenylethylene carbonate, 12-crown-4, and 
tetraethylene glycol dimethyl ether, and when the 
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volume content ratio (vol.%) of EC, PC, BL, and the fourth component are made x, y, z, 
and p respectively, the relations 15*x£50, 2£y£35, 30£z£85, and 0<p£5 are fulfilled. 
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SWSfcJWr 5Cim, *»oftSS(tItJ- W * jUHJfi* 

U>#-jK*-F (EC) t. T'ntU^-^-h 
(PC) <!:. T-T'fPTi'^ (BL) t. fxU> 
#-tf*-K trx;vx^U>#-#*- K x^b> 
Wr-TF, 7 xX.H/X^U^-tf*- K 12- 

C. PC, BLRtXBtriBS4^©i!l^ (#81%) 
ti^nx, y. z. pil/W, 15^x^50. 2^ 
y535, 30^.2^85. 0< p ^ 5 fciSfc-r C 
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4J£#£4^#, 

tfU>*-#*-b, r-^P^ h>&W!?fBIS4 

aawn&'ktMtix am%) . y . 2 

({MX) . p ibW, OTBx. MIHy, 

«TEzaiyfriBp«*n'etil 5^x^5 0, 2^y^ 
3 5, 3 0.^zi85, 0<p£5iffitc?C±imm 

Bwa***a», x^u>27-#*- h<t, 7"Pt» 

#*-h, l^xjl/X^ h, x^U>tJ-;l> 

77-Th, 7x^l/X^U>*-W-*h, 12-^7 

JW: 9 ft £ *» S ft S 1 «W^<D*»fe & &? « 
S34 

i*u>*7-#*— K t-^p^ h^RWiiriBSM. 
«»c[>«***n-e*ix , y % . z 

. p mm%) tLtm, striEx. uiay. 
SMBzac«WBp«*n*n 1.5^x^50, 2 ^ y ^ 

3 5, 3 0£z.£8 5 % 0 < p ^ 5 €r«/c*T C £ £4$® 
^^-hi, r-^P7^h>i t trxu>#- 

fjia^*^^wc^-r^>x^u>^-^^--h, ?'P 
fc'U>:*r-sK*-K r-?>p^h>, trxp># 

%) % y , z (ttflIK) , w , Q 

(fttWO &LfcR. fTBBx, MiBy, tulBz, MIBw 

SWUIBq tt*tl**i 1 5^x^50, 2ly^35, 
30^z^85, 0<w^5, 0<q^5«/ctC<b 

«WE#*^«&*, x*U>*r-#*- h£, ?'Pt:'U> 
Jl/7y>f y *r.jUX*U>*— h, 12-^ 

- 4Mr b ^x^ u>^y ^-ji'v^T^i/x- 
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BtFlB^7K^^CC»*r^x^U>^-^-h v :/P 

-?K*-hscmiB»5«;»©«(i&*-en*nx <#» 
%> , y «*m%) % z am%) . w , a 

(WffiX) thtcU, mFIBx, «riBy, J&iBz, KFIBw 

s^frtBq ti-en-en 15^x^50, 2^7^35, 

30Sz^85, 0<wS5, 0<qi5 4i/ctCi 

>Ro'trx > mn^mmm±» 

CC»T&x^U>;*7-#*-- h, ^Pfl/>i;-^- 
b, T-^05> h>&0fexu>;*7-tfr*- h<Df!l 

^**n*hx <{*k%> , y (f#S%) , z 

, w tl» BJIBx, StrlBy, mriBz 

SC/BUlBw^n-eni 5^x^50, 2^y^35, 
30^z^85 v 0. 05 <w£b*mtc?Zt*ftWL 

20 tr*#wc«iw. 

J13#0. 3mm«T0}1-gWi, WSB 

«HB**«aw. xf u>^-^hi, ^pb-u> 
«riB***a**K:*f-rax^ u>^-^^- h , ^p 

30 tU>*-#*->, r -^p^^ h>Sa^fB04 

^cof^^-eti-enx (^%) , y (&m%) s z 

{Wm%) s p tU/cK, fJIBx, mTIBy, 

ItflBzS^lylBpti-en^ni 5 ^x^5 0 V 2^y^ 
3 5, 3 0^z^85, 0<p ^5^rS/cTC<t*#m 

40 i^r v 

«BB#f7k*«W* x^Ix>*-tK^- h<b, ^b'U> 

^-h, £x;Ux^U>#~#*- K x^U^Jt' 
7x^xfl/>*-W- h, 12-^7 
•)>-4Mf h 7Xf U>^'J Wx-f 

*4JSJE»i*d* fc 

«WB^»tt*#CC» , r4x^u>*--#*-h, 7'P 
t'U>^7-^-h, r-^P^ h>RC/fjlBH4 

50 j«»o«^**n*tix , y , z 
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% p (&m%) iLfclSI, MIBx, MfBy , 
WiFlBzR^fjIBp^n-eni 5^x^5 0, 2^yi 
35, 3 0^z^8 5, 0 <p £5*p/cTCi£^8fc 

n , ^^^aRomiB^^K^tc^ ?n^u^»)Afi 
Ivc. ; 

«ria**«««. x^u>#-5}<*- hi, ^afi/> io 
t-^p^* h>i, tf~u>#- 

-> i , mnmnom 5 j$& * , 

tV>*-#*- h, r ^P"?^ h>, fc^~U>;*7 

%) , y (#815*0 , z , w (f*S%) , q 

lufBx, MiBy, iulBz, WIBw 

sc/Miaq «^*veft 15^x^50, 2^y^35, 

3 0£z£85, 0<w^5, 0<q^5^:SI/c-rc<!: 

t r s**WBnrsx«». 20 
^ttrtfcjD^sn&masfi, SrriBm@afoc«}$3 

x^u>*-#*~ hi, ?*Pfb> 
— xK* — hi, ' -r-^n** h>i, t'^u>:#- 
#*-hi, t^i^X^U h, 
il/77-/K 12-^ 
5^>- 4 &t>*7- h ^ U>^'j n ^;l/X- 30 

l5IS**?gJK^Wcj*TSx^u>^-3j<^-h, 
t:u>#-#*-h, t-^p^ h>, e~u># 

'«> , y (tm%) s z , w > q 

((M%) tl/* SifiBx, ttSBy. WIBz, SirfBw 
SO'Mifiq Ji-e-n-en 15^x^50, 2 ^ y £ 3 5 , 
3 0^z^8 5, 0<w^5, 0<a£5*mtc-?C£ 

i * ^mmmm^xmm. 40 

y SCi «4$« <t r ^>IS^ 6 - 9 ^ 

[iBsJSfll 1] J13#0. 3mmJWTCD^Wi, mi 
IB^^trttCiRjWSnSiEfiEa^ffii, fFlB^^Wrt 
(DtJIBiESacXIuiBftffiCOratcESSti, *tK«JB»R 

mjlB^*mfi?$Ete, *^«ERU^**l^«c«W3 so 
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^7^#^^hi, r-^n^^h>i, fWBKmom 

W^Wc«9i4»«:»'r * u - - h , 
fc-u>*-^-h, r-^P7> h>RC/ltffB^4 

js»<o«d*-tn**ax ; y , z 

(ttfltK) , p iOfcB, fftlBx, mTlBy, 

SiriBzR^mrlBp^-en^ni 5 ^x^5 0, 2^y£ 
35, 30^z^85, 0<pS5*«&rc44«f» 

[«3»Hi:2] ""ffStfO. 3mmJBtT©^«tt<t, W" 
H?fB^*S§««,.X^U>*-^-hi, ^ClfU> 

#^-h, t^Jbx^u> h, 

jju«t o & & s #> $ n ^ i nmLkotmtp 

»4JS»i*$^ 

fU>*-^- h, t - n ^ ^ h >S.O r BUfB0 4 
^coSO^^r^ti-etix (^»%) , y , z 

, p ilf* iufBx, lulBy, 

miiBzSC/BuiBpU-eti-eni 5^x^50, 2^y^ 
35, 30^z^85, 0<p^5^?S/cTCi^!t$ai 
i T & * Mc«WHZ^«». 

[ft*3gl3] i¥$^0. 3mmJaT<D*f»t*i- W 

iBn^«rt cciRffl $ n & lECK^fta i v itriB^^wrt 

UIB#*»»«, 7"DfU> 
^7-^-hi, r-^n^^ h>i, ^i/>^7- 
- h i , 8iTI2«^©» 5 i 

t"u>^7-^- h, r-^^n^^h>, trxu>^7 

havtJi2»5^oDSo^*-e*i-enx 
, y itm%) s z , w iwm%) , q 

(»m%) ilfcSR, buIBx, BflBy. tulBz, mTfBw 

so'miiaq «^n-en 15^x^50, 2^y^35, 



5 

3 0^z^8 5> 0<w^5. 0<q ^b^MtCfCt 

tfStria^kiijiSjatft y;Ht 3 •£ £ &t&ftWT * i> v - 
ft SWT * SSfflJI i £ Afll 0 fc#*WK»=& WfcK 

fti'J^A&ft^*. 10 

sK*-h±; ITx.H/X*-L/>j!;-jK*-K 

Jl/7 7-fF. ^xiA'x^U^a-jK*- K 12-? 

fiUJ:*) &Sg**P6iStR3ft* 1 «3SJJLL©?&&#>€>& 
S^5fi£^ift#^> 

hacfinBJii5RR»®w***n*nx 20 
. y (mux) . z «*a%> . w . a 

ilW, Stria x. StiBy. SirlBz. SiTIBw 
SOTiiriBq {i-^ft-eft 1 5 £ x =S 5 0 . 2Sy^35,. 
30^zS85, CXW2S5. 0 < d $ 5 *mtcT Ci. 

ta^-gttrtcciRiWsn^mffigf.!:. ffsamsi¥(c«}$3 
ft. &*m&vmwi&fcmmtc®m2 n s ? 9 a& 

l/^-C. 30 
S*iB^?fc?gi«tt. x=F-u>#-;J<*-K 7'afU>* 

- h ft^*> strie#*i§&£<*Km-£x? u>#-# 

R^exu^^-^-KDfU^ft^ft-eftx <(*S 
%) . y«*»%> . z <fle»?0 . w tb 

tern. stria x, striBy. stria z stmiaw ra^e-ft-eft 1 

5^x^50. 2£y£3 5. -30Sz£8'5. 0. 0 

rte. 40 
[IS^16] mZtfiO. 3mm«T©^i, SJ 
la^WrttCJRiWSft. V ^A-ftf^ftSRM- JJcfflf 
SaESLRD^ISi. S?TIBttig#rt©SirieiEffi&tfStrlB:ft 
ScDraKieS3ftSH2^-?U-^i v 4>tt< i&SfflB-fe'f 

ft ■£ 'J ^ -5 Aigft{^tf?&K#*mftSSt £ ft J«i 0 /c#7k 

Siria^fckjgasa:. x^'u>*->K*- k T'otru^* 
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&tftfxb>#-#*-h©^ft*ft^ftx 

%) . y <fcm%) . z . w ib 

/cKi. stria x, stria y, stria z a^striew «-€-ft^ft 1 

5^x^50, 2SyS35, 30^2^85, 0. 0 

5 ^ w ^ 5 zmtc? c i ft#® t -r ?>$mmmn^xm 

[«#3fl7] 113*10. 3mmJyT©^il#<!:. m 

ga^^MrtKtR^sft. • &aj-r 

■aiESStfASi. striatt§s#rt©striaiEffi&OTi<riBji 
©cDHKBessft, &*®tmz>mE#*mmv:®M2 
fts y A^ft^wrssg?m@<bft*iibfc^*^ 

flM&McftfltK, x*-u>#-«K*- k ^ofu>* 

- h ft^* . StflB#*?£ji:£#«:*f -T Si?l/>*-^< 

RO'^xu>*-sK*- hCDSd-^ft^ft-eftx 

%) . y (#Si%> . z (#St%> . w (*HS%> i b 

fcBR. ssiax. striBy. stria zRCKStriBwtt-eft-^ft 1 

51x^5 0, 2^y^35. 30^z^85, 0, 0 

5 * wS 5 ftiiBTt-r C £ZmL£TZ>&*&MHir.Xf% 

[0001] 
[0002] 

[se*©e?w] ^m*i*cD^«isrsjw©^ 

mi® (Licoo,). nmK.mm'mtt&-pm&mt 

u-d»K^?L®is*iffiL»e>ft-cc»s„ stna«i»ffi©^j« 
ibrttigttS. fi^©^*^J8*s«^6ftrt^ 0 

[ 0 0 0 3 ] m«#H¥4 - 1 4 7 6 Q-SfS^gtCtt^ 
P'O fl/>*-^- h txf U>*-ii<*- h <t t - 
^n^* h>75r»e,*-6il^i«ft^iL < y-rf* 

<a=ji>v >pitm&®m£&<D i o ~ 5 o s 

^-^?4©te?afi!tS#t4fttt# t/tl> s. 
[0004] L/^L^*i?,> Sif2Lfc!|$^4 - 1 4 7 

6 9 # &$8(C!a«£<* ft^^mft?ffift<l^/c 'J ^ t> A 
^->-^^?fe{3: > ^3t^B#{C^S^6^fi©^X*i^ 
Utc *) v 6 0 -C«±©iga(Cl?jg b ZcB#(CiES i 

36^*4. .fc^T, ®fe©Jl$ftfi<T?>fc»{c. IE 



@. ft®. •fe^b-*Ry ; ^*m^* J iR^3n-5?i-^ 

[0005] *SHS¥ 1 1 -97 06 2#^fHtC 

tt. r-T-^n^* h>®J:b$*J l 0 6<*ffi%-c*-&?g 
jSUc*^:? »fl:'J?-*A (L i BF.) £i§fl?3-i±ft:*> 10 
©£^*mJS?&£LTffl(,>&Ci&Cj;-oT. 'Jf'JAa 

tc J: *) MitftM 3 ft £ ©4 fM-r S C t ttfflm 3 nt l> 
S. 

[0006] $/c, «Al<t££$S6 7 B*£MMIStta 
(¥)£l 2*P3£2 8 BfSfT> ©2 3MCC&. x^U> 
- h i. t - =7 i> h >*(*ahb-e 2 : 3 ic 

yu-h*>"?-©a£*r£*«*u tt^l&ifrse 20 
few htitc* v -^-^jv^mm^miLtc v**>j»4* 

[0 00 7] L#>l>&*n=>. 7-^07? hXDit^ 
#1 0 0 SigJSCCL i BF«£igftS3-fci-ft:# 

>4<*atb-C2 : 3{Cfc-5«fc5«Cii-£U »6tifc»J9E 
Ccm^Mfeib-CL i BF.SfcBL i PF.SriSJSb/c. 

MS. ft»ctel>riii^*a«fci;*>-r< &*fc«>. ft 

sancc A^nAiwaiL/fiio . .as^ttftss® 30 

©-f >tr-'^>x*ilS< ft 0 . ft©©3SK^S* s <ST 
0. .ASMIM *;Hfcti©{ST&18< . 
[0 00 8] 

f#. *iO?E)!Sm^^i'^iRFtt ; &|fiJ±T^Ci*5olt6% 
[0 00 9] 40 
•5 A*i t*it S**ilWK:tl>T; iifiB^McigJ® 

*, l»IB#*M«te{*«:*f-J- S X V - * - h . 

»4fls»©f»^**ti**ax (»»%) . y <#» 
%) , z p(fflX) ilfcIS, fjIBx. 

friEy . ffiazs^friBP tt-e-n^n 1 5 ^ x * 5 0 . 50 
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2£y£35, .30£z£85. 0<p^5,4»tC 
i*i(#mi-r'2>fc©-C*-5> 0 

[ 0 0 i 0 ] 2jE^Bj«:^s^2©^7K^»M«. 
iKi. wk**««ik:«i»s*i* Aigi^jyrr 

*h>£, trxji-x^u^*/- 

jK*-K. x*-U>-ih>l/7W K U>ft 

1 2 - f'y^ls- A'BlUt' h7if 
>j3-;U^X^Ux-f\>UJ:9&ai¥fr6jSlR3ftS 1 

a«eu:©««3&» p> & z>m 4 j&» t . m bi^s 

*K* ; - * . r - ^ O ^ 9 h >K.tmiBfH 4 j£fr©g!l£ 

%*n?nx (#st%) . y ; z 

%) . p iVtm, ItriBx. Bifffiy. MfBz 

R^fFiBp ra-e*v?*i 15^x^50. 2 £ y ^ 3 5 . 

3 0£z£8 5. 0<p^5*?S/c-rci?:^i!it-rS 
6©"C*S. 

[001 1 ] ^Bj«:^^^ 1 Rot02©#*m^M«: 

*ji»-c. mriBx. mfiay, friBzRc/BfriBprf. -en-e 

15^x^50, 2'£y£3 0. 35^z^85. 
0<p^5«:?SS/cTCi3&5Jf3EK. J:«3*f*Ll^ffl 
«20^x^50. 2^y^25, 35^z^75. 0 
<pS4-C. 36(CMSUI,»®Htt2 0^x^4 0. 2 
gy^20. 55^z^75. 0<p^3-C*&. 
[ 0 0 12] :$#PJ3K:&£lli3©#*mjl?»te. I^Tkg 

«<t. friB^*^ic^)5?3n* -j^A&ifcjyrr 

^^m^gtCtsl^T. grSB^*^j®«. x^U>*r- 
i7h>i. txlx^^-j^^- hi. S5iB^©^5fi£ 

BtriB^TkSiS^ttfc^-r-sx^u^*-^ 

^xu>^-^-hRafB(rfBii5fiS^©ws^r«:-e 
n^nx <*fs%) . y um%) . z (^a%> . w 
<,wm%) . q mm%) t^tcm. mibx. ttrtBy. 
ttrte z . BufBwsc/iirfBq tt-en^n 15^x^50. 

2 Sy ^3 5. 3 0 £ z ^ 8 5. 0<w^ 5. 0<q^ 

[0013] *mac&zn4<oimw8mi*. 
mt. HtfiB^Tjc^Jc^fBsns'j^^A^i^Afig-r 

•SI^TKm^^Cfc^T. Si5fB#7k?gi«tt. x^U>*- 

*h><t. fxU>*-#^- hi. tfx^x^U>* 
-#*-h. JfP>U-*77-f K 7*x^x^-U> 
*-^-h. 1 2 -^5^>-4Rf>'-r h^x?-U> 
i^V n-juy^f ^;l,x-?-JUJ: 0 &£i¥*p6i!tR3ft£ 
1 aSfet±©^«*> ?> fc -SIB 5 fiS^ <b . B?f E# * 

h s^ttriam 5 fig^©su^?r^n-en x mm%) . y 
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am%) , z mm%) . w «m%) , a mm 

%) tbtcm, mFIBx, HtffBy, MfBz, UtrlBwRtfilir 
IBa tt-en-eni 5^x^5 0, 2^y^3 5, 3 0i 
z£85, 0<w£5, 0<q^5?:»ctC<!:?:M 
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*5l>T, mTiBx, MlBy, ftffBz, IftlBw&OHtfiBQ 
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z^8 5, 0<w^5, 0<q^5WctC<!:WS 
U<, <K9#*tA>iSHtt20£x£50, 2^y^2 lb 
5, 35iz^75, 0<w^3, 0<q^4t, 3 6 
tCH^U^igffi«2 0^x^4 0. 2^yi20, 5 5 
^Z^75, 0<w^2, 0<q^3-CS>-So 
[0015] 3|c^(Cff««5®iMc«SK«. 

0/«WB***J««, x?-U>;*7-#*- h, :/Pt*l/ 
r-^a^^ h>&tffcf~t«>#- 

»%) , y (fflK) . z ({MX) , w <t 
UfcES, gfiBx, IWBy, mB z &OTiuIBwtt^ n^n 
15^x^50, 2£y^35, 3 0^z^85, 0. 
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tt, HuiBx, may, iWBza^WiBwtt, -en-en, 

15^x^50, 2^y^30, 3 5 ^ z ^ 8 5 , 0. 
.0 5SwS5t*te«4*W*U<» «fc*3»*L/^K 
Hi20^x.jS50/2^y^2 5, 35^z^75, 
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40, 3^y^20, 55^z^75, 0. 2^w^2 

[0017] 1 <D#zK«JR»r^XWfe 

tt, mSifiO. 3mm&T<Dftmt±* mBJ1*»rtK: 

*ig*gtt, :t*U>#-#*->i, yafl/>*^ 
*-h<b, T-^P^h>i, mBKJ*<D*4!S# 

lttB^«l^(*«C»-r*i^U>*-** 40 

- K ^aeu>*-#*-K t-^p^ h>& 
a f mriBm4^ofo^^-en-enx , y (tt 

a%) z , p (#m%) toitm* we 
x, may, «KzacrtWBptt*n*ni 5ixS5 

0, 2^y^35,30^z^85, 0 < p ^ 5 £}SSfc 
[0018] #»9ik:fll**2©^Wc«W»Z^C«» 

«8ftsn*WiS4, mewsfifccfiussn, 
awWE**«s«cc*»s n*> y so 
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*mtit* xe^>#-#*- hi, •7aV[s>J7-# 
*- hi, h>i. tfi US'.*/-**- 
h, tf^x^U>;*7-sK*-K x^ur/tM^r -f 
h, 7*^;l/X^U>:*7--**- h, 12-^7')>- 

«*aw) , z «ta%) , p am%) ii« Mr 

IBx, miBy, «BBzacFWE-ptt*n*til 5Sx^ 
50, 2Sy$35» 30^z^85, 0<p^5 £?8 

[0019] #«?8«:«&W3 

J^3ft*jE«Rtf:ft*i* maJ1«^©mEiE«ft 

cnmenaoiiiKBBsn; ^*w^cfma#*« 

jbm t z&mi, tc#*7gMm~<xmitnc i >r , ma 
#*«J?8E«, ^*s«RcmtB**«««:»jBsn^ 

■J?*Att*d*. WIB**««tt. x*U>#-#* 
-hi, T'Ptl/^^-hi, h 
>i, WEfiWOW4flE»i***. «e#*«ttft« 

h, r-^a^^ h>a^fria»4fls»©ste«:^n 

^nx <*S%) . y ((*»%) . z a (fMX) , p 
(tm%) tlstcfgL* KIBx, ■«HBy' % ISriBzS^mriB 
ptt-en-em 5^x^5 0, 2^y^35, 30^z 
^8 5, 0 < p ^ 5 *»fcTC i *««if * fcOt* 

[0020 ] 2|s:*M«:«S»4<3[)^*«BHZ^«fe 
tt, mZifiO. 3mm&LT<Dftmt±* WE^HSSWrtK: 
'jRttSnSjESRCXfi«4, MIB^»rt<OB5rlBiE@a 
CfiJiBfiflSOH CCIB® $ n , #*«JB«R WIWBIN** 

#*«B*tt, ^*S^DfmfiB**?Si8«4cSW3ns 
BiriB^TKS^tt, x*u>*-#* 

-hi, ^fU>^-W- hi, r-^^P^^h 
-h;x^i/>»77^ h, 7x^;Hfi/>*-# 

*-h, 1 2-^7^>-4M7 u h7if l/>yj3 
^Jl/x-r^UJ: 0 «c*»3&»6aiRS n* 1 ttSfi 

#«cstrsx^-u>*r-#*- h, 7*Pt:u>^-« 
-h, r-^^P^^ h>Ra r mflBm4^7>OW9^-e 

n-enx , y am%)\ z (mx)-« p 

HMX) iU/cfig, max, may, mBz&D^IB 
ptt^n^ni 5^x^5 0, 2Syi35,-3 0Sz 



(7) 
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(002 1 ) 1 — »4 

15Sx$5;o».2JyS30 % -35izS 
85, 0<pS5tifctC4#»*K, J:9*?£U 
l«ltt20ixi'50/2SyS25, 3 5^z£7 
5, 0<pS4t l "36«:a[«bt»*B«20Sxi4 
0, 2£y^20 % 55^?^75/0<p^3t* 

ai?w^*^cc«j»3h* y 

*- hi, r-^^n^^ h><k b;^U>:&-#* — 
hi, «rE£WO*5J«»i***. 

b, h>, trxu hSO'Bfr 20 

■B*5jss^o«^**n*nx , y am 

%) , 2 (ttfltK) , w , q ({*»%) 

/cB, WfBx, fJlBy, fufBz, OTiBwRCXflWBQ 

n^n i5^xi5o; 2^7^35, 3 0 ^ z ^ 8 

5, 0<w£5, 0<Q^5*»fctCi4«atT5. 
iR$3ft£lI«g¥i* taflEMttcfiittdti. &*»m 

A b, k 12-^7^> 

-4Sy r f' F7^u>yj nwl/i^^l/X-fvl/J: 

>, ^U>^-#*-hSOWI3»5J«»©«l*** 40 
Wnx , y (*H8%) , z , w 

, q (WW) ib» MtEx. OTBy, 

friB z , BtriBws^MiB q te^-ft^ft 1 5 s x s 5 0 , 

2£y£35, "30SzS85 1 0<w£5, 0<q£ 
[0024] *«?8«C«*»7 ©#*««Z2C«tt 

jWK*yiMk3*ft»«**-rs#y^-*fi«r&« so 
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wiitwufc^^^mti^. Mia 
i¥*mmjkxmm$JmmKmm 3 ft s 

yf -5 IWB#^*«««, x=FU>;*7-;j<* 
-hi, ^citru>*-#*- hi, r-^^n^^h 
>i, fcrxu>#-#*-hi, lWE^towsjEdtdt 

k ^Pf^-^-h, r-^n^hX tf" 

i u > £ - - h semi bis 5 tmvn^zti^n 

x <{*«%) . y (MIX) . z «*«%) , w (fHT 
X) , q <f«WO iLfcRt mTIBx, «JiBy, WiB 

z , me wso'mrta q «**i*n ls^xiso, 2 ^ 

y£35, 30£z£85, 0<w£5, 0<q£5£ 

[002 5] **^U:^S®8(D^*«»5H-^®fe 

J93#0. 3mm«TO^i, fftiBmSMrtfc 
itX*fl3n-SIESB:(>*ftSi, IM2j«!*trt©l»IBjESa 

nw*y-iwfts**««**r«#y ^-*£*rr*« 

^mjKtt. *7k?s^cmiB#*«sKcc«s»3ns 
mmtimmu. x*u>*-#* 

-hi, ^nti/>*-#*-hi, r-^n^h. 

■>& v fcrxV>27-#*- hi, ex;l/X^U>*7-** 
k x^U>1fJl/^T A b, 7x^i^l/>^7- 
- h , 1 2 -^7^>-4Mr F7X^U>^'J 

±<0j«i* 6 ft * m 5 Sfcfr t «n B#^*^j® 
^{*cc*t-r^>x^u>^7-#^- k ^ati/>*-# 
^-h, r-^^n^^h>, ^i/>*-^ - ha 

wi(riB»5SGdow^**n-tnx , y (W 

m%) , z , w (&m%) , q <(*m%) t 

Utcmi. mriBx, mriBy, WE 2, StriBwac/mTlBq « 
-etveftl 5^x^50, 2^y^35, 3 0^z^8 
5, 0<w^5, 0<Q^5'*«WCit««it5 
*«MtC«&» 5 8 (D**«JBK— 3C«tt{C*5C» 
r, mriBx, WiBy, ■ OTBz,.ltlBwacfinBa'«. * 
n^n, 15^x^50, 2^y^30, 35^z^8 
5, 0<w^5, 0<a^ b^mcT Ctf)mt.L< , 
«£9*?£Ul>ffifflte20^x^50. 2^y^25, 3 
5^z^7 5, 0<w^3, 0<q^4T, 36CCM^ 
LC^i5H«2 0 ^x^4 0 , 2^y^20, 5 5 ^z^ 
75, 0<w^2, 0<q^3"C*^ 0 
[0 02 6] *»93(Cff*»9<0#Wc1tll?»r»C«fc 
»S#.6. 3mmHT<D^tti, WBB41*«rt«: 

ac«WB**«g««:WB8 ft* y Attt^tr*** 
- h, T-^05f FW^U^-W- h4 
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y . z . w tLtcVk. • 

£5 0. 2^y^35. 30£z£8"5.. 0. 05^w 

[0027] 1 0 ©#7k^8Sft— 'X^rfe 

5i> JfStfO. 3mm«T®^^i, iffBif^lvfrtK: 

sns-fe^tU'-^i^ 4>&< £ feline*/-! u-*«:^g 
$ n. ^^RtfflrfB^M^mc^ snsv^A 

yteicfc^-t. fria^7K^«. x^u>:&-5K*-k 

^aeui/*/-**- k T-^O'i' h^RD^- 

u>#-**- *£tr3K mria^Tk^JS^ftK^^r&x 

?-U>#-!l<*— k 7"DfU>*— — k ~f — 
*xx . y s z ({*«%) . w m 

m%) tLtciz. friax. ninay. tufa zRonftte wis 

•en-e*a 15SxS50, 2^y^35, 3 0 ^ z ;£ 8 
5. 0. 0 5<y/^5'kmtc-rct=S:mWLt-ri>i>(0'C 

[0028] *$mic&z>f$ 1 1 ©^tK^i^— 'Xmrik 

«. J?S#0. 3mmOT©^gtti. Mta^^rttC 
S&. f5ian^*trtofriaiE©RcmfB«©©K«:iHg 

«:te^r. MiB#*i&&tt. x*u>*-#*-k ^ 
1- fijiB2M<^£i*K*t-r£xif 

U>*7— k ^OfU>*-^- k 

x . y . z x&m%) . w «*» 

%) il/fcl^ fftax. frtBy. MIBzS^iBwlie 
n-en 1 5 £ x £ 5 0 . 2 £ y ^ 3 5 , 3 0 £ z 8 
5. 0. 0 5 £ w£ 5 *mtc?C t><D-C 

[0 029] &§m<>C{&Zs$9 1 1 ©#*«#«— 

I, >T. fliBx. fTIBy. MIBzRJ/BtlgBw 
fct, ^-n-en. 15£x£5 0, 2^yS30, 35£ 
z^8 5. 0. 05Sw^ 5*«fc-rCi3&55f*U< . 
<£<3$f$bt,>®B«2 0^x£5 0. 2^y^25. 3 
5gz^7 5. 0. l^w^3"C. 3 £(CM£ IA>$5H 
B, .2 0^x^4 0. 3^y^2 0. 55Szi75„ 
0. 2^w^2t*6. 

[0030] *HHJ(C^Sm 1 ~IP 1 1 ©#*®&f?- 

^mrfetc*ju-c . miia*@»> 'J * ■? a a • 
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[0 03 1 ] Sic. #»W(e«4)Hl~*l 1©#*H 

[0 032] • 

JS3»S0. 3romJ£rF©i1-g*f<k IftiB*+£St*l*Jk: 

&j«iiiB**««tcijsflws *i* y *•> Att^^t?^*^ 

10 [0 033] WiB#7kjg}««:«, «T«C|ftHj-r 

s (a) - (o ©^^©t^-rn^^^ns. 

[0 0 3 4] (A) #*jg*SA 
>:*>-#*-l-<k 7-^077 h><k 

-#*-k trx.;i/x?-u>;t/-#*-k x^u>if 

;1,7t-<K 7i-JHf k 12-9 

&Sf¥*^31!RSn-5 1 affitLt©?gSI#>6fc: 
5»4sS#t4t*, BaiB^TK^^tc^^x^u 
20 h. ^nfcru^fc-jJ^-k t-^cj 

7 > h>Rcxmria^4ES»©f!i^€:enenx (^s 

%) . y . z <{*«%> . p 

/c^> tiriBx , mc y . ' frtBz acmiap «en-en 1 

5^x^50, 2£y^35. 30£z£85. 0<p 
[0 0 3 5] (B) ftfcmt&B 

*-h<£^*. B5IB*7j<S«^«:>lt-ri.x5 : -U>*- 
30 tf*-k -^a^u>*-#*- r-^^P^^h 

%) . y ({*«%) . z «WH)-..w (»^%) 

tern, friax. firiBy. mriBzRcxBirfBwtten-eni 

5^x^50, 2^yS35, 30^z^85. 0. 0 
5^w^5*^c-r. 

[0036] (o 0ymmc 

40 iM>7 7-fk 7x-JHf rK*— h. 12- 

i-7'»-4Siy t f h-5x^u>^'; ^;ux 
- t- ;U J: 0 S Sf*^6 ilf? S *i S 1 ffiffiK±©»JS{* s 6 
^sis^i^. WfB#N7k^«^«:*f-r-Sx^ 

u?i>l->> trx u >2j-!i<*- hSCJffiirsB^SfS^© 
fd^^-enenx . y . z 

. w <^«%) . q mm%) tLtcvz. ttriBx. 

. MlBy, BtJlBz. mrlBwScmiBqli-en-em 5^x 
^50. 2^y^3 5. 30^z^85. 0<w^5. 
50 0 < q ^ 5 ZWcr. 
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[0037] mmtTkmrnmciz. mtK&K.kxf}\>vt<D 

[0038] m&wgmwit. «t© ( i ) 
- (iv) tcittwrs^fife-csfiiis^n*. 

[0 0 3 9] ( I) S?i£UME*i&SA~C©5*S©l> 

*» s (?Ktf#*^ft?ft) . 

[ 0 0 4 0 ] ( II) ffift Utc#*mt A ~ C © 5 *i©t> 

[004 1 ] (III) M^U/c#*^kA~C©5 *i© 
[0 04 2] (IV) frab/c^*^A~C© i 5%©lV 

y *o a& t ■tfMmt £^t?* 5 y -=&jes 
3 * c £ (c <t 0 y *twwc«»ft*fi»-r smsssf 4 
[0043] iwBy^ewib-ci*. m«. *yr* 

'jDih 'J* (PAN) ^frfSC S. 
[0 044] WT. 2|s:^{C*i*^n^?te©^08 30 

m*nmM—'Xf&fc ( 1 ) ^.t^^TKm^M-^mrtk 
(id ) zt&wrz. 

[0045] 1 . }m&mn-'Xm,m ( i ) 

[0046] t?femeff> m, # 40 

[0 047] 1 ) mssp 

ft-Cl>-2>e<h3W*lA>. *»*>S«ffigfB. wu*. « 
T© ( i ) ~ (11) «Cgi^bfc^(C«fcf3f1PS33ftS. 
[0 048] ( i ) IEffi&0';ft®£-£©Pii]«:-te^'l'-* 

©rig k. -fe a u - £ fctf-a s -a-cssst tftc mm l 



^20 0 2- 1 5 77 1 
16 

[0049] MIBjjn&JiSygtt. «¥«W*i^6**K:«ltt 

[0050] Un^R£^5rtf 5#B3U:t. X££$tfii£EE 
[005 1)Slf«. 7*U*Jj»&. **^{*fi£ 

[0052] KrfB*ni^fiW&©jae«. 40-120 °c© 

0-1 0 0*Ct?&£„ 

[0053] mmmmm^mmmz. 0 . 01-20 

kg/crn'OtSfflWCTSCt^gUt,*. 3 him 
[0054] (ii) jE«2StWl«**OIB«:'fe/'«V- £ 

8£Al<CBEia-*-«;ft>. &SWiiEfiLRtmffi£^©raK: 

jtswsfteitr c itc «fc 9 sri^*tp©«sat«:^ 

,3-a--2>. ^U-C. JJD^RSJf^Sfi-rcitCfcOiE®. ^tS 

'.'acf-b^u-**— ^b3-a-> S«S¥£^£. c©<t^ 

^Sef-CW. iEeR^-te^U-^JiJCft^©!^^^ 
^IHtC^fiE-r -Sg^tt^Wr *^^?-(C «fc «5 -ft:^3 ft 
n^i^K. fiSR.a t -te^U-a'*5Cft6©F*3SIJS!y c 

«m<c^[«Eif- zm%mzm-r z^^f-ic * 0 — mt$ ft 
ri,^/c». -^mtfe©rtSBS!3t ; &(S<ffliA^> Slf 

[0 055] ttriatti^^ii^ fiW^fc^gStfKJRjft 
[0056] «>rie«*tt<&*-r ■5»is^©?§fStt. #« 

*. 

[0 057] miiB^tt^W-r ■SiSS^B. #^7kmfi?« 

36CC. *>*>*1S^«. y^^A^st" 

y a — h y ;i/ (pan) . ^yr^yu-h (pmm 
a) . * y^te-y^ (PVdF) . ^yffi^btr 
=-a> (pvc) . s/c«^yi^u>^*-y--f K (PE 
o) m*mi2>ttw%z>. #(c. #y7y<t^-y 

[0 058] MBttKOttjAa. 2 0 0 X3KT"C*4 C 
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L. 1>TK«IB 1 0 0 'Cr* 5. 

[0059] mfE&s*©««i±**-rsi«^©igg 

B. 0. 05-2. 5mfi%<D®HlC-rSC«!:^S?SL. 
l». ?SS©=fcOJifSL/l^H«. 0. 1 — 1. 511% 
t?**. 

[0 060] mrett80&A*i&. giriBigjScjgstt* 
wrstt^H^jgg^o. 0 5-2. 5mm.%-c$>^m 

^ ligilOOmAh3/c>)0. 1— 2ml©S5H io 

B. «&3fil 0 OmAh^fcO 0. 1 5— 1 m It?* 
*. 

[0 06 1 ] fflrGJt£f&tt*. 1 0 0 'C«Tt?tf ^ c <t 
J:9»*U»*3I8MW1»*.' 4 0-10 

0*Ct?*S. 

[0062] umimeitctsttiimmmtiv^f- 
commit, mmmmi oo mAhmtcvo. i~6mg 

«fc»J»SLl»«HB. tt&@Sl OOmAhSfcOO. 20 
2— 1 m gt?*S. 
[006 3] 2 ) iEHS 

[0064] BirlEiEffiBB. JESSES. t&mOKtfV 

[006 5] BiriSiEMani l-tb. a^©^b«5, 
P!l;tB-&(b-?>#>. U av^K/H^WI*,'. 
y f'jAM- ? ^Kft®. y ^a^t^^u hgt 

<b^ y^^A^-^dr^a^l/hMt^ 'Jf-JA 30 

s=fr&»<M3j, y a**& ^s*-? AgMb«j*\ n 
Sfrfb^* >, -ftfb-t y ^f^ft i'0*;i/3-y>{b^ 

ftt'^^lfiCiJWt?**. <Pt?<£k Vf-)AS*3^ 
Jl'hKkftfmif, LiCoO, ). y^A^ff- 
»-Jr^pv?;l,h^b«J (WjtB. LiNi„..Co 0 . J 
O, ) . 'J ^Av^tf^&^gtfttBj (0J*.tt\ L iM 
n, O, , LiMnO, ) TgmKfimtbti 

[0 06 6] WtB^WWt UTB. mifT-fe^ 

[0 06 7 ] «naii4Hn«. s 

iltli. f-h 57 >l*U3.?\s> (PTF 

E) . #.y 7 y{t\z->)?> (PVdF) . x=fu>- 

ynfUV-J/i^l^ ( E P DM) . 
^^1>3'A (SBR) ^£fflt,>S 

[0 06 8] mffBiEffirS^W> ^m^fc^tfifSSrSUOIB 

£*teti. JESr§iB!lS8 0-9 5*3%, ^fi^J3-2 

ofi*%, iS«rSij2-7aa%<D©stc-rsc<b*ss?s so 



[0069] friB^m^i i/ttt. &iimmm<Dmn\± 
■5. cnp.^ttsts«, tjus-^a. 

[0 07 0] *t?fe. iSS3mmJaT©?L*n 0 cm' 

mw±(og!)^t?#aE-rs-i>c7cW*^?LM«iS4 

B. 0. 1-1 mm©$BB«C^£ 
*?c. JL©#gEtj£«. 10 cm* 0-2 0<I© 

iaffitCf £ C <t «) U». 
[007 1 ] iF^L//cBa3 mmHT©?l*i 10 cm' 

m?zmm.mmm*. J¥3* i 5- 1 0 0 um©«5Hcc 

ThCti)With\,S JS3©«fc»)#glA>ffiBB. 30 
— 8 0 ymt?*5„' 

[ 0 0 7 2 ] firiBIESB. m«; iEffirSfJfffcSPISiJ 

ttK&flj. l£j®Lt:®ig«tc-ri,c<!:«:j:>)fpSS3n ■ 
S. 

[0073] $/c v itriBmsef^ttr^Lfc (ii) ccgjHj 
-rs^-cfi^L/cti^. ittrfBiE&«jg«tt£*r-rs« 

[0 074] 3) AS 

[0075] iffBJlSJIB. 'J ?^a ^ fis^nm, • » 

[0076] m$zmmn®i£uxit. m 3-«, 

«. SSHlibtt^fli. yv^x-Xt^ 

^ssscm-y- ^hbh&wsk & •) no k 5 0 0 - 3 
0 0 o-ct?&*!!g£irre: tec j: »)f#6n2>itssK*t*4 

$/t«KtIM*4f 4f If SC i*s-C#5. tfrefc. Sir 

iBf^acDas*2 0 0 o*c«±tcf sc: itctotfe 

(0 0 2) WOmfflmd.ot WO. 3 4nmWTt? 

m»14?r^:itItC|5l±T-5Ci*it?#-5.. S?iBffiS^d 
„„ B. 0. 3 3 6nmJ^Tt?*-5C<t*iJgtCjif$U 
^. 

[0077] SilfBtSSfSiJi Lttt, 0!l^.B^ 'Jfh77 
Wtufl/> (PTF E ) . tfVV v<tV-V : ?Z' 
(PVdF). ifl/^-^OtU^-^i^iM 
(EPDM) , X^U>-^^i^X>=fA (SBR) , 

#t?££. 



IS 

[0078] mtEmmn^iR^m^mMcom^m^ 
b, $mmm 9 0-9 8 m.m.% . asssa 2-20 «a% 

©ffiHT? * S C 4 $ IA >. 

[007 9] firiB*Hf*4 LtH. &Mtm&<0>m&. 
WE*. «fc S l> HMfflXMrattSC* Jit' 5 C 4 *S-C « 

[008 0] if -Cfc. ME 3 mmJWT©?L*s 10cm 1 

wr**«tt»**ffli»*ct*j#f*bi>. ?l©s:*i 10 

tt. 0. l~lmm©i8HlfcTS£4aiJ:»3»£OI,». 
$ fc. ?l©#&£ f&tt. 1 0 o m* 3 9 1 0 ~ 2 0 <I© 

[008 1 ] ffii&LtcmM3 mm«TW 10cm' 
^0 l<i«±©«I^-C?KEr-5-iyGcWtt^?LH«Jg* 
*-r*S*tt£tttt. J5S&1 0~5 0*tm©|5HK:-r 
■SC4**#*IA». 

[0082] «nbi«». «*.«." u 
ia • fifcfcBT sgyfiw^ 4 *§^su 4 ^mouuT-cmm 
U *6ti%JHM«MWciMri/. Bf 20 

s©ee#-c 1 is^ux t, < b 2 — 5 mg-mfg-yisx? 
[0 08 3] as jt. mBtfl&fciti&uft: <«) ccsub 

[ 0 0 8 4 ] f&BBftSSJlB. Wifcl/fcy^A-f 

£JS*b^13j-$\ y*"5A^£*£t?fc©t?*-s-cfc«fc 30 

[0085] f<riB£JBKft&4 L/ttt, «*.«, ^« 
ft*. ^-fStlrtb^. y^A^^KftgJ. •=■*:/« 

[0 086] friB^HWb^i UTB. 0fl*,«\ XX$g 

<k*. * * >tt<b«j«*^tf a c 4 *tc« 5 . 
[0087] m&Mwmt. l>-o*. «*.«. y *o 
Aa^ji-hmt. y^>>Aftffi{b«j. 

[0088] IJIB y^ "5 A^feiU-Ctt. y * 40 

y^->A-Jr^SR^S?«r^lf4C4*iT*S. 
[0 08 9] 4) -fe^U-* 

[0 09 0] ttrf2^?LS->- F 4 LtB. «*.«. 3**1 
ff^^A. fcl<«^4ffll>I.C<b*st#5. fir 

-X»6aU2ft&4>& < 4fc 1 «a©*m*>6*5C 4 
WSLU. friHstfytfU?.* >4LTB. # 
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[009 1 ] WH*RKS/- h©f?«, 30ii mfcTF 
{crSC43&s»SO<, S6K:SfSl/V»S5teB2 5/im 
fc["FC*S. S/c. J?3©TBBffiB5 '(jmWC4*s 
»*U<. S6«C#*U>TIEffiB8 'jamr*S. 

[009 2] MEOWS'- hB, 120 'C. 1 WBT 
©?SM3«£ 2 OKtelT-e** C ttlBfNl 

w&ma.. i'5%«T«cr*c43&jj:»)»*n,>. 

[009 3] ttiB*?IJti'-*M* v £?LS*J3 0~6 0 
%©®H-C*>6C4*i»*L,C!.. gt?Ug©J:9#£bl,> 
S5BB, 3 5~5 0%-C&^. 

[0094] IWB^JLItS'-- h B. ^m®ia^*5 60 0 
&/10 0cm' «T-C*SC4*s»*lx^. £SU§® 

looc m j ©^**^?iir>- K^sa-rs© 

5 0 0#/l 0 0cm J {C-r-5C4*i«fcOJf*L/^. * 
fc. ^,Sa*©TI®fiiB 5 0 1 0 0 cm' (Ct5 
C4^5?*^<.. 3 6tcJf*L/liTRHii«8 6#/l 0 
Ocm 1 -C&S. 

[ 0 0 9 5 ] *te. mffB^®Sf*^U/c (ii) {C|^B^ 
,[0096 ] 5 ) ffi.V&toW.M'm (#zk«»«) 

c ©«tt#*a»stB. y ^ ^ A**i^ $ titatfcm 
[0097] mmt*&miciii. mrnvtc (a> ~ 

[0098] &mm<o&*m&±i*< l ci>i? ■ssh^^bjib 

[0099] a. t-^Q7>I-> (BL) 
BL©^*^a±(*iC*f^iJ:b^ (z ) #3 0#ffl%5fc 

©^js*st»-rnfcjs«*-^*- F-c*-s/£i». bl© 
jt**3 owm%*mic-rzt. jgtt*-^*-h©it 

©i^s. ^^^©^m^sa'^ate^^uaK^Tr 

mT-c<otit&®mmT?2>. ib^*J8 5<*a% 

^^.•5 4. ^S4BL4©JgJt>*^C-&/c«) < 

^•^A-<*>?riysjswra^^^tf4>©) 4B 

L4*JJSIt;i/-C^7km^©^7C^*^DS4 > AS 

©affii«c^amsi&^pi^-rsttig*s^sns. -e© 

©^ > f - ^>X*SiS? < 0 . ft«©*»«tt*jWST 
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$W:3 5#fS%~8 5#«%t\ 5 2 t,(,>tfc*tt 

tt5 5f*St*HsU:. 7 5<*»%WTt?*S. 
[0 100] b. x=Hx>27-***- h (EC) 
EC©^7j<^^(*«:>!t-rSl:b^ (x) 4 1 5#fg%* 

^;i^1±4+Wc&#^£Ctaigt^ft£,, — 

Ec©Jt**s5 o<*fi%4iS;LS4. #*m»?®©*£S 

ZtWEMtCKZ. EC©Jt*©«fcD»* UC^H«2 

it 2 0{*«W«_k. 4 o^«%«T-e*s. . 
[0101] c. ^PtU>*-^-h (PC) 

PC©2M^&:£<*K>i*-r£J:b* (y) 4 2#«%*$| 
K-T •£.<!:. fc^Ii<Dfi!M*««b*S 
ft»K *@«tBLt©JSI&*5ji*. 3feSi^^-(i'^ ! lttt 
SilfffiS]8t^^14«:+»«:?5c#-r S C 4*iSii«:ft£>. 
— PC©ib^* 5 3 5#«%44i*.£<!:. ^Mc®S??K 20 
©ttgtfiif < ft -d-C -< *>G^g*s<£T-r S. * 5t. It5 
SS?)gB#-?>»]^B#©^^* J Sa^^^ <3 ^stm-y 
^*;l/|#tt4+#&C&#^£t £#E»Kft.2>. PC© 
tb^©J:t)if*LC»l5ffl«2{*S%W±. 3 0<*«%J« 
TT. S6K»*Ll»«HI*2fl««feLb. 2 5<*S% 
feiT-C. S6tC»*UI,»ffiHB2(tW%«±.. 2 OflcfR 
««TC*4. Sfc#*UU«SHtt3*HS%JSU:, 2 0 

[0102] ftfc. P Cli, jp#£ftSie*K:WiB#* 
g«I*>6ira2ftffi©*®'^£«lU ffiffiftffi©3iffiK:tt 30 

its. sfox. tn*awta3B3W»3hteii*<i»«:* 
©in^*«— •'Xmm&s.-cffi <fc o is^-r 

«. PC©8statt#4>ft< ftSfl. *£<ft&. 
[0103] d. m4f8.fr 

438*. £4. Wiajffj8B^^mB$©:tf*fS£* s §fi*K: 

M*w< fto-cm©©^>f-y>^*«itinL/, gnfc 
3tfifeHtJ- * 4 {gi&&H*Jte4»£ c 4 #ESi « 40 
ft*T?Jtttt#*3. £?c s Sfl 4 )£#©#*?§$:£ WC*t 

;14H*4 flHBtt«»tt*-B*K:8aM- SCt tfffiitscft 
ofc 0 . * & C » WUfiBtiaiS© 3 Ba^^rffliSlJ-C # ft < 
ft *5Jtttt*»* * C i *» 6 . '» 4 sS»^*«*l*(*«: 
»T*Jt*«:. o. o 5»S%~5i*«%©S6Brttc-r 

[0 10 4] SfS4J?£#4 L Xt-frx-l-ls >#-;J<*- 
K (VEC) »*lA»«Ht*0. 0 5 50 
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{*Sh-5#8t3«-C. 3 6«:»*UUffiH»0. lttfltK 

~4#$%-c\ mbftZL^&mito. 2»a%~3» 

[0105] f4fi!E»tltif'V>tJl'7 7-/ h ( E 
S) 4<£/mr£*§£. &4^l»«ntt5ttfllK£(TC. 
$e.{c»$Ll^S5H«3ft«%«T'C. 

[0 10 6] f 4S»t Lt7 i-;H?l/>*-ij<* 

-h (phEO z&m?zm-&. »*tA»*H»5» 

4>«2 l/l*BHtt3 <WlK«T**a. 
[0 107] f4^il/T12-?7'?>-4^ffl 

UC»«5H»4«sa%«TT. Sfc»$lA>S5Btt3<£« 

[0 10 8] m4fS!»-4L/-Cf h?x^U>i";=i-Jl/ 

ax'jgrrc. se>K#*LA>®Btt4mR%«T-c > & 
few* oi>«Bffltt3{*«%trre*s. 

[0 10 9] Sfl4fi£#4CTGOT-rS?g8g©5% 

.Li,">©». -tr-u (vo , t 

jl^x^U, h (VEC) -C*-5. 

[oiio] ytt,>-c, ^^SBKoii-csiHj-r-s. 

[0111] S««©^*«iS^«:*frsSite?:B5iS 

[0112] a. r-^d7?h> (BL) 
#*?g»*©B L©#£Eit3S ( z ) 4.3 0~8 5 tm% 
tc-rs©«. MiEb/c^TK^A-ClftBJu^iPl^ft 
aSCCfcSfe©-?**. «fc»)Sf* L,0ifgffl«3 5&m% 
&Uk. 85Wm%VLT-e. 360C5fSbCi©H«. 3 5 
(*»%«±. 7 5{*«%JMT"C. «t>»ao^tbSH5 

5tm%&.±. 7 5*a%JWT-C*S. 

[0113] b. x^u>*-d<^-h (EC) 

07Kmm^p<DEc<Dwmtm ( x ) * 1 5 ~ 5 0 »m% 

IC-TS©«. fJ^L.A:#N*«gMIA-CSi?gi/fc©<!:Pl^lft 
SS(CJ;-5.^©-C*-S. <t0W*L/l/^S5H«. 2 0#« 
5 0^a%JWT"C. 3e»tCj(f$H.^i5H«2 0 

[0 1 1 4] c. ^otl/>*-«-l- (PC) 
#*?§&*© PC ©#&!:&£ (y) &2~3 5{*«%tC 
■T-5©B. ttfjfi U/c^*^ArSil9 L./c©4l5ISftS 
*{C«tSt©-C*4. «t»)Jf*L/l^H«2i*a%W 
±. 3 0t*a%«T-C> J:>3WSb^S5HB2{*a%« 
±, 25^%WT-C. $6CC»*LU®Hti2{*a% 
«±. 2 OWIKfilTt**. S4,Sfi;L/^iBH«3» 
S%«±> 2 0ttS%«T-C&S. 

[0 115] 

d. tf- W - h ( V C ) V C©^7k^JS^* 
(CM-TSJt^ (w) 40. 0 5ffiM%*miC?2>£> ft 
fiK*B©«S«i ; &®^bL8l<ft'), ftS4BL4©S 
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*+^cca*rsc<h^H»tca^ojSBtt^*€>. vc <d&w&m*o. os^sstct^i', ftsawc 

[0116] ft*?, vctt, «3^«zs*«:we^^* .<a*^HBtt*j»«ci*>6. vc©#*^±mc*t 

ft-T4#*iiw«:fci^rtt. **«Bi*(*K:*tr4vc i««weu:, 3fti°/o«Tt, s fetors tA>ma 

« % VCCD^JJUfi^imS^r^>^^C7 0-80% [0 124] e. 

[0117] «fcc. ■«fs^*»«cc*jwiariBx t Mia t ?s?a»ia^^^s«r©#^»^sa«(c 

y, miB2&a'Buiaw^-en-en2 0 ( ^x^5 o, 2^ K-ofc*). hz\,>itn&&micj&i&2ti2>i&m&&< & 

y^25, 3 5^2^75, 0. . Uw^ 3«r8S/ctC ^>^^Jjqu, ffift/c3fcfifc111f -< 

Or^TSCctan^&^iftCt, - 2 0 ■CttjfiOiBiftai 20 SH5 f&ft<D#7k&m±WlC*t?Zttm* 0 . 05ft 

^^2 0^x^4 0, 3^y^20, 55^z^ £-WKcafc#*r &C itfffijgteft o/cD » **1>W6S 

7 5, 0. 2iw^2feiWtOT*S, ^^SHiW*»»W*tt<ft*^^****Ct 

[0118] acivc, ^tekiBaccc'^ir^riftw-rs. ^6, »5fi^o**««*»«:*fraJ:b*«, 0. 0 

[0 119] #^©#*j^*f*CCjPtr5«^*OTE" :-5f*«%^5(*a%<Z)«5HrtCcr.&C4^»*Ulr». g 

[0 12 0] a. T-^P7^h>(BL) 5#8l5«aT«:«liSC i*«H* l/t^. 

^7jc^Sc(3CDBLCD#SEi:b^ (z ) ^30-8 b#ffi% [0125] »5S»i ^^X^ U>*-#*- 

ecT-SCDtt, MjfiO)ft#*j^ArBi9Jl/^:©4ig»^ 30 h (VEC) €r^-r^i#^ »*m«SH«0. 0 5 

S*CC<££fc<£r&£o <fc9W£Ol>ffiffi«:, 3 5tti <*»-5#®%T, £6K»£IA>S£H«0. 1 ftfB% 

8 5»a%e(Tt? k S6CCH*0l»ffiH«3 5 -4f*ffi%r, fi^L^IIiJO. 2{*8%~3f* 

5«K9tf£Lh, 7 5tt1B%«-pC£>&o [0 12 6] HtSlAftt Utif U>1f;U^ 7 h (E 

[0 1 2 1 ] b. x=^>#-#*- h (EC) S) ZfemTZm-S. »*LC^iSH»5<*8l%«TC, 

***6«l*OEC©»aEH:* (x) £ 1 5' — 5 0ftt»9« $ *>«C#* Ui>«SHt2 3{*S%tTFT\ S&WS IA>$b 

IlSCCj: «fc*)»*l/l»«5H« fc 2 0ftS [0127] S5^t Lt7 x^x^ u>^-^ 

50f*«%firFC. 3 6«:»*L/l»«SHB2 0 -h (p h EC) *fl6flir L^«H« 5 

f*1S%&±. 40fti°/o£(Tt?^So 40 9%trFT\ £6&cW£U^f5B«4{^%«T~C* S 

[0 12 2] c. h (PC) fc»*Ll»lfiH«3(W(l%«TT*S. 

**«iatiti<DPCCDff*EW:* (y) 4 2-3 5ttS%tC [0 12 8] 05fiS»il/tl 2-*^>-4£ffiffl 

±, 30{*«KJHT"C. 2 60C#gUl>iGB«2f*?S% KH"PC*S. 

«JL 2 5ftS%aTt, 3&K#SUMKH«:2{*« [0 128]»5ffi»iUtf h7Xfi/>^'j3-;l/ 

W/oe(L 2 0<$a°/o«Tt^4o a%«T-C, S6«:»*LC»ttHtt4<*a^«T-C* S 

[0 12 3] d. e^lx>#-#*- h (VC) fc«gbl>f5Hte3#«%«T^&S. 

**SS«*©VC©S4tt* (w) ^5#S%*®^.^ 50 [0 13 0] Sfc* »5flE»4UTffiffi , rS*«t<D5% 



(14) 



25 



eec#* IA>CE>», tfijbi^lx h (VE 
C) t?*4 B 

[0131] CO^K^A-Ctc^^n^V^^A 1 
ttilttt, MAH MfSVf?A(LiCl 
0« ) , ' A7?{bU>MU^A (LiPF, ),^>^ 
yvit')*V& (L iBFJ, ^.'Httt^y^A 

(Li AsF 6 , ) , h^^P^^XW^Syf 1 ? 
A (L i CFj SO, K VZh')7)l'**st?)l'X>l> 
sJtrjW 5 KU ^£A [ ( L i N (C F j SO, ) i ] 
&££^tf£C£#~Cft£o tttLiPF t 3&>*4l» 10 
IJLiB-F* *Wff*lA*y* 
^A&te, L i BF« T£>& 0 

[0132] sway ^AttofnB^AjgBKJcwra* 

JBfitt, 0. 5—2. 5WLtt4CA«a*-U 
t>. 3&6C#*lA>«fiH«\ 1^2. 5WL-C* 

[0133] meffi^^vRfrccu. *j*is-*t<D 

(TOP) OJ:9tt»ll»tM*«»S**C4«fl[* 

[0134] ifiE««^*«KH©S«, 
100mAh^/c00. 3-0. 7- fir CCT h C tfffi* 
Ll»..«tt#Wc«!»r«©J:0»*L/C«Htt, 0. 3 
5-0. 55g/100mAht^o 

[0135] 6 ) ftKtt (JRtA«S> 

[0136] .CCDftKHtt, ttMM***^- 
K 4i7-f;I/^^W*Ci*st* 30 

[0137] guiB^- hCCd*ti4»UB»». 
ft&<, UESz-FiUm friB^JUJlCDM 

sit, *»*aK-r*a«635fflB^r^5^-5A*s 

5-. C©rt«»BWtt, l^OtUfliU, t>K.tt2« 

[oi38] mR&n&R&mtB&H? * ^a«, w*. 50 
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~Cft£o 

[0139] wmtomz wmttvmomz) \t, 

<£>-C*4. J»S**0. 3mmJ:0i¥C^ k 

fl^OJVSCDffCUttWS. 0. 2 5mmJyTr, 
MKfrSLltfSBttQ." 1 5mm«T"C, &4>fcP£Ll> 
«5Htt0. 1 2mmeiTr*S. *"te. Jf3#0. 0 5 
mmJ:0I^ v «#*««0»< if* 
^Oi?5<DTKffl«0. 0 5 mmCCT SC. 

[0140] .ftKttOJtSt*. HTKKWTaSatrjJ 

V d Ftftt*lsT(r>««£-. WIBii«**<D«ffi«r^^ * 
WJl/AT S F««-ca#IKS C<bK:J:9PVdF£[& 

[0141] ffi^mtt<Omffi<D'J>tj: < £ fc-^PCCS«r 

Tft «SmaVS^^j1^<Dn.(C»9 a r«<D 
*»iL4Ci*s-Cft*. 

[0142] IMBZl&WfeCC tt* 1 5 'C- 8 0 "CCD^S 
gfefFFC* 0. 0 5C«±. 0. 8C£iTOU- hrflJ ■ 

M*Mrrc&#W*Ur». co^roaEWSiiM 

/c, fttfcHiiuK: 1 5 'C-8 0 -COSffi^ffTW: 1 B#f?a- 
2 0B»IH^««0T*>J:lr>. 

[0 143] CC-C, lC£tt£*^S (Ah) £1B$ 

[0144] 85iB^m<Djae4:«irfiBS5fflCC«5e-r^(D 
«^ca><t^ttffl*K:j:-5*><DT*S. tJtffcSSK** 1 5 

fe»S»W^fcT -So » * L/l^*SKO«Sffl« 15-6 
0 - C"C*0. 3 6CC»*Ll»IBHtt2 0-5 0 # C"C& 

[0 1 4 5 ] W£WD\s- h%0. 0 5 — 0. 8COI5 
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Wm<D\s-Y\*> 0. 0 5-0. 5Ct*S. 

[014 6) t<D£>>rj:.xmzm^-rz>cticj:',x> 

[0147] xmw&zitfomMn-xmm ( i ) © 
— fj-e&aais!} y a-y *>-;xmm*m i sd>*s 2 
*#j«ir-t8in«:«Mirrs. 

[ 0 1 4 8 3 hi a. ^^Mic^t?^mmmm^xm 

[0 1 4 93 lUC/Tti^tC^ J13X#0. 3mm« 

T-c**j*£t*ii*3«:M:. ^fiigf2*5jR^$n-ci,>s. 

©tt. S2(Cjn-r<fc^ 5C. (B©TW#>6) -te^lx-* 
3. IEffi@4«tIE®*m»5<!:iE®i4=&il^/ciES 

5<tiES)14?rmA:iE@6 > t^-f3, MS® 7 

fc©#»e>ft&. itrga«i@gf2», ^JiicMse^^m 

{*8rt*fiSUtl,>£. «tt«ME*y-Fl Ott, —438351 
mriem®Sf2©B5IBIE^^«:5iC^iK§^. *>-^>ffeiS 
TjifrlB^^Wl^^WSia-Cl,^. — ^©Hffi 
y-Fl ltt. — S*5fri2^SSf2<DlrlB©®^m<*8 

tcttttstv *^ffeig*igriB5i-^i*>p>^ta3ti-ci,» 

[0150] 'X^-c, *mA< l c&z>#*ig.m'g-'Xmti 
(id fci^-rs. 

[0151] c©#*s»s-:fc«ji6ti. j?s#o. 3 
[0152] nmt. sm> 

[0153] tMBVJWMtt. «TJCBWWS 
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4. • . 

[0154] girts* OV-tt. ^•Bi^tt^rW-rs C <h# 

jff£U>. **>5*y7-il/tB, Witt. sl<U7y 

<btr- , j7 t > (PVdF) , #vt? yo- h yju (p 
AN) . #yx^U>:j-*lM F (PECO . #*)mt 
t-;KPVO, # »; r * y u- F (pmma)so* 
#y triy^^ji/*^^ F'M s -y-:?.»M-n:/ntfu> 

(PVdF-HFP) *^S«n^ii>^< ti> 

io [0155 3 wi&r.'-xnmicit. i 5 *c~ 8 o -c©jae 

^#T-C. 0. 0 5CfeLh>,.0. 8CJJ<T©U-hT , tO 

3tm*iSf-c<fc*sjf*ot^ c©^-c©3t^«i-y--Y 

fc. flEtHETK: 1 5 -C~ 8 0 •C©SS^-^TtC 1 B#RS~ 

[0 1 5 6 3 WJ:5ftBJLfc*flW«:#-2>^7kfi»?M~'X 
S£3#0. 3mmtTF©^**<!:. friB^M 

20 TK.&M'mtzmffiTz. mtmfcimu. x*u>#- 

(EC) . 7*PfU>*-^-h (PC) . 
T-7?U7? h> (BL) SCXtrxU^^-sK^-h 
(VC) mttt*m&±W< l Clti?Zx.?-\slsi3 

'h^zw^xur^-^*- h©s«-&*-en-? t nx (& 

St%) . y (#81%) . z (ftSt%) . w «*8t%) <!: 
U/cSR. l?TiBx % B9IBy. MiBzRtX^IBwli-e-n-eh 
15^x^50, 2gy^35, 30^z^85, 0. 
0 5^wS5*SI/c-r„ 

30 [0157] immmw--xmii$L<Dmmz. * 

J¥S40. 3mmJ£(TCC-rSC<!:*J;FDj^-CA-5„ 

b tc a % ic «fc o « 6 t, > 1 1 o si* * 
[0158] gfriB#7k?§ig±<*K:*fTr 57-^05? 

h XDm&Z 3 0 »8l%«Jb, 8 5 &m%&.TlC? Z C 

40 s©=&PP$u-rsct*i-c#-5„ -e©*sm. ^^i^fi* 

[oi.5 9]*fc. wsmmmm±»icMti>x.^iy> 
H©sa^*i 5i*a%w±. 5o#gt%trF 
ecu. 7"n f u >t> ->©«i^* 2 {*a%«±> 
3 5 WffiVo&LTic b , *>o tr- u - h ©f fl^- 

40. 05f«R%«±. 5#«%fetT«:-r-5Ci(Cj:-5 

•2>. -e-©*Sm, tSir-^o^i'F >*iSlc> L-r^ 
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*C<k#-C#S. {SCC,.'ECRVBL*6ttS**»* 
CC P C&V V C CD 5 % <D\i ~H<bft> *»/W"r £ 

}#scim«ck io 

[0 1 8.0] eUJMBUfcJ^tc, ♦JSWCCJcfttt,"* 

•us n, ^o^tjwiif * ;u*#sa r isasic^ , is tea 
[oi6i] #»g3K{fc£**m»st— »s 

#0. 3mm«TO^(t, frEJWttrtKUDWiS 

-h©w^*.*ti*nx (#«%) , y . z 

, w ({*«%) iUM, ISBx\ frSBYv 
fuIB z acXWBwtt-tti-tn 15^x^50, 2 ^ y ^ 
3 5, 3 0 S'z^8 5, 0. 0 5 ^ w £ 5 %Wtt m 30 
[0162] ccoj;5fc- :X®fetcJcntf, *&tfyN7kH 
^lf£JlHvTt> ^*>£2@K£i^ 

c^^B$(D*^^^ffli*»J$ n, ^ * ^ 

r^CWfifcHaRT* C <h#T* S. 40 
[0163] *»Mtc«SgiJ©^*«JBK— 
»S#0. 3mm«T<D*1**Wfc* tne^K^CCJlMA ' 

*«J9tAtt. x^U>*-#*-Fi, 7'DfU>^- 
K p *^Ux^l/>#~#*~ K 1 2 
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h>so'HtrfB^4^0Sd^*-en-? c nx (#*%) , 

y (#81%) , z (fHRX) % p (#81%) 4LfcBL 
milBx v firfBy, fttfiBz&tfmrfBpte^n-eni 5^x 
^50, 2^y^3 5, 3 0£z^8 5\ 0<p^5£ 

[0 I 6 4 ] r-'^n^^h>t*0#*«IIWtt, 

[0 16 5] Wc % M^MtACCWftx, y, zRU 
p*> <£tl-?ti x 20^x^50, 2^y^25, 35 
£z'£75. 0<p^4, 36«:M^b<«20^x^ 
4 0. 2^yi2 0, 5 5£z£-75* 0 < p ^ 3 CC*T 

[0166] 2fcft«(C^&3 6«:J5iJCD#7k^»H— ^ 
mt, B2#0..3mm&LT<D9imtt> MfB^SIMrt 

if^^r-Yh, 7xx;l/X^l/>*-^ - K 12 - 
^7-)>-4SD : f h ^x^U>^»; a~~)lZsJ ^;l^x 

o«*«Whx v. y , z <# 

8W) , w (<*«%) , Q (#«%) S?IB 

x. «Ey, wibz, wiBwavmEQW-tn-eni 5 

^x^50, 2^y^35, 3 0^z^85, 0 <w^ 
5. 0 < q ^ 5 *«W C i*«f»4t * fc©t?»4. 
[0167] Z<D£*> ItrmmtCXtitt* WtM&V 

[0 16 8]^FiC **jffl«C«:*jWSx, y> z, w 
*J<tC/q*. 20^x^50, 2^y^2 

5, 35^z^75, 0<w^3, 0<q£'4, 36CC 
i*l<»20^x^40, 2^y^20, 55^z^ 
75, 0<w^2, 0<q ^3(cr*Ci«:j:-^r % fij 



(17) 

31 

[0169] 

LTifcffltcijWii-ri. 

[0170] (mtemi >' 

<iEe©fPij>Sr, •;?')A3^l; FBMb^ (Li, 
CoO, ; {IL. X«0<X^ l-'r**) t»^9 1 *fi 

U>^??3tl%. ^77r-f h31t 10 

%JSiz?i&mmt lt* y 7 wbtri f> (PVdF) 

31»«i«lliUtN-^?A'x2-tBiJ F> (N 

mp) £jra*-os£u .^-7 ';-=&ins?b-t„ s«iB*7 
©MMtcf&niLrcgL ?atiL. ^L^-rscitctom 

[0171] <n&<Ditm>0immttmt lt3 0 0 0 

"CTMIM!MI L A: y V 7 x - X K 9 *5SfiSR*K8l («&*& 

urn, ¥*53B&»S#2 0 nm, ¥*3®Rafi3 20 
(d.„ >*«0. 3 3 6 0 nm) ©I»;£?r9 3MM% 
i. MSffJiLT* '.^-..•(bt^'jT 5 ^ (PVdF) 7 

*m2& 1 2 u m©S@?§#>6&£#Mt#©Mffl&C«&fiJ 

l. $£**l. ^w^-r^ciictofiieffi^i . 4 g 
fWL-fc. 

[0 1 72] <-te/"?U-£>JS.S*52 5Mm. 120 
•C. lB$H-c©^iRaS*S2 0%-C, £?LK*S5 0%©tf 
i ^ U >S8£?Lft 7 < A> A#> 6 ft S -fe;-? U - £ 30 

L/C. 

[0 173] <^Nc*»ffi©KS!t>i^U>*-^*- 

h (EC) . T'Dei/^-^-KPO . y-f 

*U?i? h> (BL) SLO t b'-U>*"'J<*-h (V 
C) £#gJ:b3S (EC : PC : BL : VC) #2 5 : 
2:72: Hctc* J: 5tCig£LT#;*«ifll£fiSL 
7c. t#6n/c#7Kg&K07 ?<b*SI8^3A (Li 
BF, ) *-?-©?igS*ll. 5*;l//L0C/«cS«fc'>tC^ 

#7kmg??K£i«L7c. 
[oi74] <&mm<Dftm>ti!stt.m<omnmc&w 40 
©ie© y - f *«» u . mizmmvmtzftic&WD&m 
- f l rem, mt BiEffiscmfe^©**©^ «c 

lftlE-fe/-!U-££^LT?a##WcJg@L/cgL 
&U£J{JL. mSStefPKL/c. 

[0175] co&mm* 9 0 •ctcsni^L^*^ 13k 

g/cm'©E^T2 5i&T^7-UX^?rJSL. flffI2iE 

[0176] T;U2-'i'A?g©Mffi : Sr!J< , ;^'nb'U>-C 
I-o/cf$ 1 0 0ym©7U-F7 ;UA£S?t£«:fi£ 

CfttClWB«*8*«»SLfc.- 50 
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[0177] ?KlrVC.-,.t!ne5 5 *- h 7 •/ ;l/Art©f^i 
«(C 8 0 -CT? 1 2 B#HJfe-r C i «C «fc 0 MIBH 

L/c. 

[0178] I5IB7 5 *- h 7 -/ ^Art©«egp{CMi3 
^^KS«^?rm?fe^S 1 A h mc K> ©fi# 4. 8gi& 
5<fc5&taAL. iTOi&LfcHl, 2KiStfMtl,. 
m$ifi3. 6mm. P3 5mm, iiES#i6 2mm©?g 

[0179] C©#*S#ftH#C«*fc«:*f L. 
XfiiLr«T©tog*^L/c. 4 5.*C©iBS?SiS. 

STK2 h&gL/cfg. ^©S^TTO. 2C (104 

mA) -c4. 2va-ci£mm- , mmE3znzi 5B%mft 

o7c. -?•©&> 7BRS&CM»3 2 0 , C-eia;gL7c. 36tC 
2 0'C©Jg^T-C0. 2CT3. OVSrjR^L. 
WlftZl ^mtlk^S5!jt L7c. 

[0180] (mmm 2-22) ^^©a&fiX'&TgB 
a 1 icm-r*. >> cc^mt s c i ajtB, mm utcmmm 

1 iPlfiltcL-cSS^Tkm^M-^r&^SijiL/c ■ 

[0181] ob«m~i 1 ) f&m&<ot£f$jBt&v 

AtS^TiBSi 2 K.Tfi? J: 5 fC^ST 5 C 
^L/cHifi^ 1 iPJ#k:L-cii^*^fi?g-^ts?tfe 
*MJiL/c. 

,[0182] &hnicnmm\^22mfimiM 1 ~ 1 
,i ©-^mmccour. uT^mnn-nm-c^tmm 

^ffiL/c. 

[0183] 1 ) 2 0T2W8T-C©4 00t-<i'^© 

2 0'c©3g^T-ei cv- h-c©4. 2vmim-Mm 

E.<D3ftm%mt, lCU-h©3. ov&si©-^^^ 

Kzuwmh. 4oo?j*)\>&(D®s}immt > 40 

O-y-^^jUpCDfeAcK^S^^L/c. ^©S^«:T 
IB*1, 2 tc#f b-ts. 
[0184] 2 ) 45 •C8g$ST-C©2 0 01J--Y i»J^© 

4 5 'G©ig^T-C 1 C ©miJii-C© 4 . 2 V5£m»E • 

ee© 3 ^ra^cmi i c©mis-c© 3 . o vficm©-^^ ^ 

Jills') igL2 0 O-y^^Jl/^C^Si^^^S'JSL. 
^•©tSS^TIB^ 1 . 2 lc#iBT ^. 
[0185] 3.) 65 'Cai^T«:fcW-5aE,&m#14 
igJSJS^Tf© @ EM'mm ^«ri)l^<S /c*. 2 0 'C©iS 

t^T-co. 2c©msst?©4. 2 v^mss • smu© 1 
oB#^3t^io. 2 corner© 3. 4vjz.m.m-j£n 
ee<d i o mmm^k. 6 5 'conste tests u -©fe^ 

E**-^-L. SEfi!(^c<fc»)m?tfemE7!iS2. 5Vtc 
^-T-2>*-CK:^L/cB$ra*tta'JL. ^©*£I&4TI3^ 

1. 2^ia-rs. 

[0186] 4 ) 85 'Cil*T«:SfiSLfc^©0n 
Sfcfe&C, 2 0'C©S^T"C1 C©^~C©4. 2V^ 



(18) #182002- 1 57 

33 34 

ma • mw£03ftw&&&> 8 5 -cotatawtc i 2 0 *gij£u ^©js^tibsu. 2ct#iB-rs. 
■*iH«»*SkBi/fc. *©a. «ft*ea**»5»«totij [01 87] 
2o-c©is^Tcc^?ife42^&eoT^6a5n=&* cai-n 



a 1 









(moI/L) 


(Ah) 


400 *<f *1W 
20°C<%) 


200 <HW 
45t:(%) 


(day) 


85*0 
I3*t(%) 




EC 


PC 


BL 


VC 




25 


2 


72 


1 


UBF4 


1.3 


0.52 77 


45 


11 


2 




25 


9 


65 


1 


ubf 4 


1.5 


0.52 


84 


50 


11 


2 




20 


18 


60 


2 


UBF4 


1.5 


0.52 


83 


60 


20£Lh 


3 




22 


11 


66 


1 


UBF4 


1.5 


0.52 


82 


51 


11 


1 




25 


23 


50 


2 


LiBF 4 


1.5 


0.62 84 


62 


20 BLt 


2 




30 


9 


60 


1 


UBF4 


1.5 


0.52 


83 


51 j 


11 


2 


53I&$17 


30 


9.9 


60 


0.1 


LiBF 4 


1.6 


0.52 


80 


42 


10 


3 




31 


2 


62 


5 


UBF4 


1.5 


0.52 


79 


50 


20 &L± 


1 




15 


30 


50 


5 


LIBF4 


1.5 


0.52 


77 


40 


20 flLfc 


4 




15 


30 


54.9 


0.1 


UBF4 


1.5 


0.52 


75 


45 


10 


3 



[0188] * * t*l -2] 



% 1 C-3^J£) 





1 




^f3@ 
(mol/L) 


a* 

(Ah) 


400 WM 


200 

45°C(%) 


If £2 
(day) 


86^ 
©*t<%) 




EC 


PC 


BL 


VC 




30 


30 


35 


5 


UBF 4 


1.5 


0.52 


82 


47 


20SLt 


3 




34.9 


30 


35 


0.1 


UBF4 


1.5 


0.52 


77 


44 


11 


4 




15 


2 


78 


5 


LIBF4 


1.6 


0.52 


77 


40 


20 £L± 


2 • 


SH&&114 


15 


2 


82.9 


0.1 


UBF4 


1.5 


0.52 


75 


38 


9 


1 


53fi££]15 


50 


2 


43 


5 


UBF 4 


1.5 


0.52 


82 


43 


20 JU_t 


2 




50 


2 


47.9 


0.1 


UBF 4 


1.5 


0.52 


84 


40 


10 


1 


55^17 


50 


10 


35 


5 


L1BF4 


1.5 


0.52 


83 


50 


20 SX± 


2 




50 


14.9 


35 


0.1 


LiBF 4 


1.5 


0.52 


83 


50 


10 


2 . 


S2&H19 


33 


33 


33 


1 


L1BF4 


1.5 


0.52 


79 


63 


13 






21 


35 


42 


2. 


LIBF4 


1.5 


0.52 


78 


65 


20 &_t 


3 




22 


33 


44 


1 


L1BF4 


1.5 


0.52 


70 


62 


12 


10 


££50*22 


30 


10 


59.97 


0.03 


UBIF4 


1.5 


0.92 


70 


42 


10 


3 



[0189] 



[S*2] 



(19) #^20 02- 1 5 77 1 

35 36 

a 2 . • ' 

















fff£2 


BS'C 








£& 




400 tHW/ 


200 












(mol/L) 


<Ah) 




45°C(%) 


(day) 






100%BL 


LIBF4 


1.5 


0.30 


0.1 


0.1 


1 


1 




25%EC, 50%BL, 25%MEC 


UBF4 


1.5 


0.30 


0.1 


0.1 


4 


100 


itca«3 


7S%EC, 25%BL 


UBF4 


1.5 


0.40 


30 


0.1 


5 


20 


&©£J4 


1%EC.99%BL 


L1BF4 


1.5 


0.35 


0.1 


0.1 


1 


10 




23%EC, 73%BflEC 


UPF B 


1.5 


0.52 


,M 


0.1 


20 a± 


50 




30%EC, 60%BL, 10%PC 


LiBF 4 


1.5 


0.52 


65 


15 


3 


5 


ifc8fc]7 


33%EC f 65%BL, 
1%P£ 1%VC 


L1BF4 


1.8 


0.52 


70 


20 


? 


1 




28%EC, 5B%BU 
10%PC, 6%VC 


UBF4 


1.5 


0.52 


70 


0^1 


20 £l± 






25%EC. 50%BL 25%PC 


UBF4 


1.5 


0.50 


65 


15 


5 


6 




22%EC, 44%BL, 34%PC 


UBF4 


1.5 


0.50 


55 


15 


5 


10 




33%EC, 66%BL, 1%VC 


L1BF4 


1.5 


0.52 


50 


10 


9 


1 



[0 19 3] (SB»«2 3). 

<#*m««©a»>x^u>*-**- h (ec) , 

^Pb'U^-^-F (PC) ; h> 
(BL) Rtffc?~U>;<7--#*- h (VC) *{*8ltt*. 
(EC : PC : BL : VC) #2 5 : 9 : 6 5 : 1 CCfe 

««:EH7 yW-JS'^^A (LiBF« )£-£<Di6g 
#1. -5*^LK:tt&J:5«:*JBS-ttr. #**K?K 

[0194] <*«w©fp»>«rauyfcSij8« i nagi 

**--{*{b?-tf/to 

[0 195] i$^3 0 0 MmOTJl/^^ A^>- 
/IS #4 mm, g*J3.4mm; BiS# 5 8 m m<Di[^ 

[0 19 6] #i>-e, ffriET^u 5 ^.^Affirt ©msgfK: 
^i/c^i 1 -cms u/cco <t n«tt«f|:rxsK« 

[0197] WETJl/3i^Affirt<D«S8CC«rl^f* 

[0198] c (D^Kmmn^xmm^ u , *ratLfc 

[0 19 9] (3afc«2 4-2 8)S|5^«<D«fiJEtT 
E*3fc^<fc5CC«MT4C£J!aJ*tt> «r»l/fc*5S 
#42 3 4P*«:UrfSM^*m»H-^«rfe«:S5{SL 

[0 2 0 0] (tmm 12-17) 



[0 19O]^lSa f a2^60^e>^J:^tc, EC, 
PC, BLRWC<Dm&&l 5 £x<5 0 X 2 ^ 
35, 3 0 ^ z ^ 8 5 , 0. 0 5 ^ w ^ 5 *SI/cT^7K 
^*ftt*S^*WJW*«* 1-220- 20 

^Sfe#l2-7. 11. 15-1 8(D-^tt, 4 

0 0 ? -f t? )momm.wmmifi 8 o %«_br & * c <t *s 
[0191] cncc*tu tt«w 1-11 (or^xmm 

-2 2tCJt^rfi< ^^Ci^bWo 
[0192] gfc, Uttffil 1 (Dn&WMcocrc, mflB 30 
flSaWIBSL ■5ftlB«JJaiS*BB«CU-C+»«:*ffl; 
..££%*&*fc«. AriSS^9'9. 9%&LL, - 

(DMSO) -d.^jn^TlBitL/, OTIS 

,«IB»i«fBDMS O - d .<DiB**«*S»l/fc. '«f 
Eii*»«*5mm*ONMRffli»4ifCCO. 5mll 

ms&H*n*v&&i*mj nm-la4 o owb« 

0, WHttffH, UHjftBtt4 0 0MHz t »^©5 
■«CHt^^*J^;I/**5/F (DMSO) - d s (2. 
5 p pm) (DAMIIMMl/fc. 89)EfflBEtt2 5°C<i: 

*H. SppmffiS, VCCCStJCB-r4t*-^*5 7. 7p 

m& cc#se-t s v c ifits a n r i » s c i * 

litt/Co *fc, WrEEC©NMRW^Sfi««cS*lyT' 
SfrEVC<DNMR»»?jS©J:b**»*:4C5, 50 



(20) 
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') 9 <•} Aifi£Tf2H 3 tCff;-? £ 5 [Vgg.? 3 C t W\ 

a, mm b itmmm 2 3 <t mm*. otiw**«wti 

[0201] f#6n/cjus^2 3 ~2 s&ctt&fgm 2 
~i 7CDr^m?fe{coi,^T 1 mraufc^is^i-cuiwb 

8 3 



38 



4. 

[0202] 
[*3] 









(mol/L) 


(Ah) 


400 W)M 
20t(%) 


200 

45^%) 


I?f3 

<day> 


85°C 


§cfieiW23 


25%EC, 65%BL. 
»%PC, 1%VC 


UBF4 


1.5 


0.52 


83 


[ 52 


11 


1 




20%EC, 60%BL T 
18%PC, 2%VC 


LiBF 4 


1.5 


0.52 


B3 


61 


20 t£CJi 


2 




22%EC, 66%BL, 
11%PC. 1%VC 


LiBF 4 


1.5 


0.52 


80 


50 


11 


1 




25%EC, 50%BU 
23%PC, 2%VC 


LiBF 4 


1.5 


0.62 


83 


,60 


20fiLt 


2 


^tfefc)27 


30%EC, 6D%BL, 
9%PC.1%VC 


UBF 4 


1.5 


0.52 


83 


60 


11 


1 


3tte«28 


22%EC, 44%BL, 
33%PC, 1%VC 


LIBF 4 


1.5 


0.52 


81 


60 


12 




it$£«12 


100%BL 


UBF4 


1.5 


0.30 


0.1 


0.1 


1 


1 


itota i3 


25%EC, 5O%0U 25%GflEC 


LIBF4 


1.5 


0.30 


0.1 


an 


3 


30 


asm 4 


75%EC. 25%BL 


UBF 4 


1.5 


0.40 


30 


0.1 


5 


8 




1%EC, 99%BL 


UBF 4 


1.5 


0.35 


0.1 


ai 


1 


6 




25%EC, 75%R3EC 


LiPF 6 


1.5 


0.52 


0.1 


0.1 


20 £Lt 


10 


tt&«17 


30%EC, 60%BL, 10%PC 


UBF 4 


1.5 


0.52 


65 


14 


4 


3 



[0 20 3] S3^6^P>*>^<fc5lC. EG. PC. B 
L&!>*VC©g!l£-#s 1 5^x^50. 2^y<30, 3 
5£z£8 5..0. 0 5^w^5mt**Si*§ 
tritf&Mc«flm«:fliLSXIIM 2 3 - 2 8 ©-;&S?fe 30 
«. iS^fijc^ga^ften. ss&^tcigsssgnF-c© 

[0204] Ctt«:*tU 1 2 ~ 1 7 ©-#fg?fe 

3~2 8tCtb^-C<a< t£2>ZiLlfit>frZ>. 

[0 20 5] (fmmzQ) 

<#*^K©D5)^>x^U>*-#*- h (EC) . 

•7-ab-U>*-iK*- h (PC) . T-^D7fh> 
(BL) RW~U>*j-#*- b (VC) SrttlSJt* 40 
(EC : PC : BL : VC) #25 : 9 : 65 : 1 Kfr 

mtcmv v {tfcvmv2-v& (l i bf, ) &z<Dm& 

ifil. 5*;V/LSC&£«J:-5Cc?gJtS3-ti-T> #*«SJSi8 

K-^+^^^^-p^Pb-U^ (PVdF-HEP) 
^f-i-^tKn*^^^ (THF) &cigB?UT:?#7cig 

h*«S«:i»&L7c». fg*£2ti-£C<!:N:«fc9?gl!S*f# 
7c. 50 



[0 206] <®GSS¥©f£SS>iiir3$07cflSSe!J 1 ~C&W 

L/, fr^L/7cHWU-CsJiBJ^7c©<!:ll«Aj:^fii©Sim 
<*(C^©^S'J - K*««U*:«. B?iSiE«gRC^iriB 
;S&£-£©RijK: Wi2HI^*^ OX ?©^^«tcS£|51 U7c 
fil¥i#«:t£Ul, t Hffi8f*fPSil,7c. 
[0 207] C©mSSf5rgir^b7c^*S^(C^S 

©p.g ccswHH^a s titc&mmzmc 

[0 20 8] T^S-'jA^Mffi^sK'J^nfU^-C 
&-?7dP3 1 0 0 ym©7 5* - * ;UA£J§tttCfi£ 

cnKlafB^ff^WL.. )?3*13. 6 mm. 
<H#3 5 mm. 2 mm©^*SIRI^S 

[0209] cco^mmmr.'-xmmitcnb. mimm 
mriczhWcm.btcik. zommr-co. 2c (8 4m 

A) ~CA. 2 V * T^flSSS • 5£miBcfi% 1 5 ^p B 1tf o 
7c -e©^. 7HP^KMf)2 0*C-C)!SgL7c. 3 6K2 

o - c©^T-co. 2Gt3. ov^-cfltmu. 
[0210] mmm 30-34) im®y&o®.m*T 
m2 9 tmm Lxmmm'%mm-'Xmmzm&. l 



(21) 



39 



[02113 ttbRWl.8~2 4")>P*««©fflJ*RO f 

>; o A^j&Tiea 4 Kiivr <fc ^ cc^M-r £ c t 

[0212] f#e>*l/cfU6fBJ2 9 ~3 4RUtk&W 1 8 
W&fcMBbfc. 

[0 2 13] 1 ) 2 0"CJR«T-C©3 0 0iMi>;U&© 
Sfiftm* ' 10 

2 0 ■C<Dm%.T-C lCU-ht?©4, 2 V5£mSiE • SI 
ECD3B$r^mi. 1CU-KD3.. OVgt^D-tM* 
;l/*IS9igU 3 0 0-V-j i>)\s&.<D®mm&mt> 3 0 
0 * 4 tf ;U*©S*tt«@S*ai5£ 1/ fc. -e eMS**T 
KR4«CflHB-ra. 

[0214] 2) 45 - CS8Tt©2 0 0 If if Jl/fft© * 

a 4 



»H 2002-15771 
40 



4 5 'C<D3B«T-C 1 C ®mffi.-C<D 4 . 2 V£*St ■ 
II© 3 B#fa?t^i 1 C (Mfilr© 3 . 0 VlMI©1J--f ? 
r>jBls200-9-<f» Jl&0$jtM&*&M£ b , 

[0215] 3 ) 65 Xa^TtCfcWSgEttWfctt 

TC©SEIWI»H:*lHfiU *©*SHi£TIE3l4«:# 

.tar 4. 

[02 1 6) 4) 8 5 -cmmTtcmm i>itm<otm 

[0217] 
C»4] 

















Wi3 










mm 




300 9^iW 


200 












(mot/L) 


(Ah) 


20°C(%> 




(day) 




^fc«29 


25%EC, 65%BU 
9%PC, 1%VC 


UBF 4 


1.5 


0.42 


80 


47 


13 


1 




20%EC, 60%BL 9 
18%PC, 2%VC 


UBF 4 


1.S 


0.42 


79 


55 


20 a± 


2 




22%EC, 66%BL t 
11%PC,1%VC 


LiBF 4 


1.5 


0.42 


78 


45 


13 


1 




25%EC. 50%BL, 
23%PC, 2%VC 


UBF 4 


1.5 


0.42 


80 


55 


20 


2 


Sttfc#)33 


30%EC, €0%BL, 
9%PC. 1%VC 


UBF 4 


1.5 


0.42 


79 


45 


13 


1 


^ft£134 


22%EC, 44%BL, 
33% PC, 1%VC 


LiBF 4 


1.5 


0.42 


56 


55 


14 


5 




100%BL 


LiBF 4 


1.5 


0.20 


0.1 


0.1 


1 


1 


tt&HiB 


25%EC. 60%BU 25%fc2EC 


UBF 4 


1.5 


0.20 


0.1 


0.1 


4 


30 




75%EC, 23%BL 


LIBF 4 


1.5 


0.30 


20 


0.1 


5 


8 




40%EC, 60%BL 


LiBF 4 


1.5 


0.42 


20 


0.1 


3 


6 


ttCS«22 


25%EC, 75%RSEC 


LiPF 6 


1.5 


0.42 


0.1 


0.1 


20 BJL 


10 




30%EC, 60%BL, 10%PC 


LfBF 4 


1.5 


0.42 


60 


13 


4 


3 




26%EC, 60%BU 25%PC 


UBF 4 




0.40 


60 


16 


5 


4 



10 2 1 8 ] S4*»&g!&*>ttJ:9-K: % EC, PC, B 
LRtfVC©«^#l 5Sx£50, 2^y^3 5, 3 
0izS8 5, 0. 0 5 ^ 5 *«fcT#**«E*£ 40 

bus. ast»sw«s«#»6n, ssaafetftcKiB-cos* 

[0219] C mctt U ti»m 18-24 

[0 22 0] (WSW35^[*«94) TIBS* 5^*" 

i o «:s%r»dE**r 4#**«wcte« 5 -at 1 0 k 50 



[0 22 1 ] ft**. 315-511 OtC^t, VEC^tf 

K phECtt7*^l/X^U>^-^-h ; Cro 
wn^l2-^7^>-4, Ether {if* h 7 x^- b 

[0 222 ] f#6n/c^irfe^iJ3 5-9 4©Zl^«?feK:o 
t»r. ^Lfc^WirtftBJU/cCDi^^^T, 
£U£WC4 5TrcO«BtB**. ft^ftmSm, 6 5 



(22) #13200 2- 1 5 7 

41 42 

*©«r*tb«5~»i o«:#is-f£. * [*5] 

[0 22 3] * 



S 5 









(mol/L) 


(Ah) 


400 


200 W)fA 
45*C(%) 


(day) 


85^ 




25%EC, 72%BL, 
2.5%PC, 03%VEC 


LiBF 4 


1.5 


0.52 


45 


56 


20 tiJb 


1 




2S%EC, B5%BL, 
9.S%PC, 0.5%VEC 


LiBF* 


1.5 


0.52 


50 


56 i 


20 6U: 


1 


^fcfe<837 


20%EC. 60%BL. 
19%PC,1%VEC 


LiBF 4 


1.5 


0.52 


40 


66 


20 mi: 


1 


$£0138 


22%EC, 66%BL, 
11.5%PC, 0.5%VEC 


UBF4 


1.5 


0.52 


51 


59 


20KA-t 


1 


HSB«39 


25%EC, 50%BL, 
24%PC, 1%VEC 


UBF4 


1.5 


0.52 


40 


62 


20 a±. 


2 




30%EC, 60%BL, 
93%PC, 0.5%VEC 


LiBF 4 


1.5 


0.52 


50 


56 


20 &± 


1 


£16«41 


30%EC, 60%BU 
9.9%PC. 0.1%VEC 


UBF4 


1.5 


0.52 


70 


, 49 


15 


2 


&1S0I42 


31%EC f 62%BU 
2%PC. 5%VEC 


LIBF 4 


1-5 


0.52 


36 


51 


20 £L± 




^36«43 


15%EC, 50%BL, 
30%PC, 5%VEC 


L1BF4 


1.5 


0.52 


35 


51 


20 Ci J: 


2 


S?Jfe«44 


22%EC, 44%BL, 
33.5%PC.0.5%VEC 


UBF 4 


1.5 


0.52 


50 


65 


2oia± 


4 



[0 2 2 4] * » [^6] 

a e 









mmm 

(mol/L) 


a* 

(Ah) 


400 


200 WlJ 
45*C<%) 


(day) 


8 St 


§EJ&«45 


20%EC, 60%BL, 
19%PC, 1%ES 


ubf 4 


13 


032 


78 


55 


3 


1 


^*S#|46 


22%EC, 66% BL, 
113PC,03%ES 


UBF4 


13 


032 


78 


48 


3 


1 


Sgfc#ll47 


25%EC. 50%BU 
24%PC, 1%ES 


LiBF 4 


13 


032 


81 


57 


3 


2 


££0148 


30%EC, 60%Bt_ 
93% PC, 03%ES 


UBF4 


13 


032 


80 


S3 


3 


1 


3U£0f48 


22%EC, 44%8L, 
333%PC,03%ES 


UBF 4 


1.5 


032 


81 


57 


5 


4 




20%EC t 60%BU 
18%PC, 2%phEC 


UBF 4 


1.5 


0.52 


82 


45 


4 


1 




22%EC, 66%BL. 
1H%PC, 1%phEC 


UBF 4 


13 


032 


75 


41 


4 


1 




25%EC,50%BL, 
23%PC 2%phEC 


UBF4 


13 


032 


84 


47 


5 


3 


»M53 


30%EC,6O*BL, 
9% PC, 1%phEC 


UBF 4 


13 


032 


78 


40 


4 


1 


£&«64 


22%EC, 44%BL, 
33%PC. 1%phEC 


UBF 4 


1.5 


032 


78 


51 


6 


4 



[0 22 5] 



l*7] 



(23) ft H 2 0 0 2 - 1 5 7 
.43 44 
a 7 ■ L_^_ ; _, _, ■—, 









mmn 

(mol/L) 


(Ah) 


400 *H$M 
20°C(%) 


200 W)M 
45<fc(%) 


(day) 


85°C 




22%EC. 60%BL, 
18%PC. 2%Crown 


UBF 4 


1.5 


0.52 


82 


44 


4 


1 




22%EC, 66%BL, 
11%PC* 1%Crown 


LiBF 4 


1.5 


0.52 


78 


40 


4 


1 


ieiK«57 


25%EC, 50%BL t 
2 3% PC, 2%Crown 


LIBF4 


1.6 


0.52 


84 


46 


5 


2 




30%EC l 60%Bl_ 
9%PC, VfcCrown 


L1BF4 


1.5 


0.52 


80 


38 


4 


1 


3tft#fl59 


22%EC, 44%BL, 
33%PC. 1%Crown 


LIBF4 


1.6 


0.52 


76 


48 


6 


2 




20%EC, 60%BL, 
18%PC, 2%Ether 


L1BF4 


1.6 


0.52 


81 


43 


- S 


1 


»M61 


22%EC, €6%BU 
11%PC,1%Ether 


UBF 4 


1.5 


0.52 


77 


40 


4 


1 




25%EC f 50%BU 
23%PC, 2%Ether 


UBF 4 


1.5 


0.52 


85 


45 


5 


2 




30%EC, 60%BL. 
9%PC, 1%Ether 


L1BF4 


1.5 


0.52 


80 


36 


4 


1 


£ft£|64 


| 22%EC, 44%BU 
33%PC. 1%Ether 


UBF4 


1.5 


0.52 


79 


48 


5 ' 


2 



[0 2 2 6] * * C^8] 

a a : _ 









mmn 

SfiE 
(mol/L) 


** 

(Ah) 


400 *f 

20«X;{%) 


200 !KW 
45 f fc(%> 


nm 

(day) 


est 

S**L<%> 


5g&«65 


25%EC, 72%BU 
2% PC. 03%VC, 03%VEC 


UBF4 


1.5 


032 


44 


61 


20 &± 


1 


ftftffl66 


25%EC, 65%BU > 
9% PC. 03% VC, 03%VEC 


UBF4 


13 


032 


49 


61 


20 &± 


1 


S*6«67 


20%EC 60%BU 
18%PC, 1%VC, 1%VEC 


LJBF4 


1.5 


032 


42 


68 


20 »± 


3 


&ft5tt68 


22%EC,66%BU 
11%PC, 0.5%VC. 03%VEC 


UBF4 


1.5 


032 


50 


62 


20£Lt 


1 




25%EC. 50%BL, 
23%PC T 1%VC, 1%VEC 


IJBF4 


13 


032 


40 


69 


20 filJb 


3 




30%EC, 60%BI_, 
9%PC, 03%VC, 03%VEC 


LJBF4 


13 


032 


50 


61 


20l2Lt 


1 


3*Jfc«71 


30% EC, 60%BL, 
9.8%PC, 0.1%VC, 0.1%VEC 


UBF4 


13 


032 


78 


53 


20 £l± 


1 


£tt«72 


31% EC, 62%BU 
2%PC, 2%VC, 3%VEC 


UBF4 


13 


032 


37 


41 


20fcLt 


3 


SSfe«73 


15%EC, 50%BU 
30%PC, 2%VC. 3%VEC 


UBF4 


13 


032 


37 


40 


20 £Lt 


3 


»tt«74 


22%EC, 40%BL. 
33%PC, 03%VC, 03%VEC 


UBF4 


13 


032 


48 


69 


20 ELL 


1 



[0 227] 



(24) 



m 9 



45 



WB2 00 2- 15 77 1 
46 









2JB£ 

(mol/L) 


&X 
(Ah) 


Ann *f Jhn I 

400 V1/llr 

20°C(%> 


nfifi ML. V M ft J 

ZOO Tiv/K 


(day) 


85% 


5II£«75 


20%EC, 60% BL, 
18%PC, 1%VC, 1%ES 


UBF 4 


13 


032 


79 


60 


8 


3 


£&«76 


22%EC, 66% BL, 
11%PC, 0.5% VC, 03%ES 


UBF 4 


1.5 


032 


80 


S3 


5 


1 




25%EC, 50%BL, 
23%PC, 1%VC, 1%ES 


UBF 4 


1.3 


0.52 


81 


62 


8 


2 




30% EC, 60%BL_, 
9%PC, 03%VC, 03%ES 


UBP 4 


13 


032 


80 


58 


5 


2 




22% EC 44%BL_ 
33%PC, 03% VC, 03%ES 


UBF A 


13 


032 


81 


63 


6 


3 


3SK563BO 


18%PC, 1%VC, 1%phEC 


UBF 4 


13 


032 


83 


50 


12 


3 




22%EC, 6S%BL, 
1 1%PC, 03%VC, 0.5%phEC 


UBF 4 


13 


032 


77 


45 


7 


1 


HJS«I82 


25%EC,50%BL, 
23%PC, 1%VC, 1%phEC 


LiBF 4 


13 


032 


85 


53 


12 


2 


££«83 


30%EC, 60%BL, 
9%PC, 0.5% VC, 03%phEC 


UBF 4 


13 


032 


81 


45 


7 




S&0584 


22%EC,44%BL, 
33%PC, 03%VC, 03%phEC 


UBF 4 


13 


032 


80 


56 


8 


4 



[0 22 8 ] 
S 10 







asm 


ss 

(mol/L) 


a* 

(Ah) 


4O01K*jU 
20t(%) 


200*4**/ 
45%W 




85% 

mum 




20%EC. 60%BU 
1 8%PC, 1 % VC, 1 %Crown 


UBF 4 


13 


032 


82 


49 


12 


3 


S&&I86 


22%EC, 66%BL, 
1 1%PC, 03% VC, 03%Crown 


UBF 4 


13 


032 


79 


45 


7 


1 


SKSK87 


25%EC, 50% BL, 
23%PC f 1%VC, 1%Crown 


LiBF 4 


13 


032 


03 


52 


12 


2 




30%EC,60%BI_ 
9%PC, 03%VC, 03%Crown 


UBF 4 


13 


032 


80 


43 


7 


2 


S3M389 


22%EC, 44%BL, 
33%PC, 03% VC, 03%Crown 


UBF 4 


13 


032 


80 


54 


10 


2 




20%EC, 60%BU 
18% PC, 1%VC, 1%Ether 


UBF 4 


13 


032 


82 


47 


12 


3 


3&C391 


22%EC, <66%BL, 
11%PC, 03% VC, 03%Ether 


UBF 4 


13 


032 


79 


45 


7 


1 


3S&#392 


25%EC,50%BL, 
23%PC, 1%VC, 1%Ether 


UBF 4 


13 


032 


84 


52 


12 


2 


5SE5«93 


30%EC f 60%BU 
9%PC. 03%VC. 03%Ether 


UBF 4 


13 


032 


81 


42 


7 


2 


SISW94 


22%EC, 44%BL, 
33%PC, 03% VC, 03%Ether 


UBF 4 


13 


0.52 


60 


55 


9 


3 



[0 2 2 9] ±Eft5— »1 0 Ufc«2<D 



[0 230] CttKSst 0, Jt«« 1-11 (DZ&Wh 

5 ^ 9 4 cc jfc^rffi < - ft S c 4 *s*>* 5. 

[0 23 1] */c, 50Z^C«fft«:oi»-C. W 

Ar?^a^9 9. 9%fet±, 
50 S^-SOXaTO^O-^'^^^lgl, ^ 



(25) 

47 

I BSKK i mfiB D M S O - d , (Dm&feffi. *SW b fco 
WIBiB^*«*5mm*<DNMRfflK»*««:0. 5ml 
m&Ati, NMR*je*ffofc. HWBNMRaMSteJBl* 
fe^^t J B ;WHte££tt« JNM-LA400WBt 

%Htc«^^;ux;i/^^F (DMSO) - d id 

, (2. 5ppm) onsflw«ttffibA:. m&mmz 

2 5'CtLtc 0 l HNMRX^^ K/VCWE CtCjftJST 
5fcT-*#4. 5ppmte VECCCStlCTSK-* 
#5. 2, 5. 4. 6 p pmttiEkSMHStV "ftjaflMl 

VEC*s***irc»sci*WB'car/c. -wise. 

C<DNMRa»5Sfi(C*fUrfrgBVEC6C)NMRS^ 
«DJfc*#»fc£C*. Y EC© 

fc:. ##fcJU&#J3 StSl^^cSSffi^HNMR *20 
S 11 (£!£6t> 



MM 2 0 02-15771 
48 

[0 2 3 2] (^099 5-1 0 4) TIB* 1 lJCmf . 

1l»BLfc2aiS«2 3 traaccbT«fflyWc*J!W^* 

[0 2 33] SU lCCbUT, VEC«^x 

* U K ESttxf U>W7 7 ^h, p 
hEC«7x^xf U>*^-K Crown« 
12-^7-»-4, Etherlif h7ifU>^»J 

[0 234] f# J&ftfcSStt«9 5-1 04 ^WftCC 

u -ecDtss^TiB^ 1 1 fcflt&r*. 

[0 23 5] 

[in] 









%MVt 

mm. 

(moi/L) 




400 MM 


200 W M 
45°C(%) 


(day) 


85t; 




30%EC, 60%BL, 
9.5%PC, 0.5%VEC 


LiBF 4 


1.5 


,. 0.52 


51 


55 


20 gut 




850996 


30%EC, 60%BU 
9.5%PC, 0.5%ES 


UBF4 


1.5 


0.52 


80 


53 


3 






30%EC,60%BL, 
9%PC, 1%phEC 


UBF 4 


1.5 


0.52 


78 


41 


4 




3Sfcffl98 


30%EC, 60%BI_ 
9%PC, 1%Crown 


L1BF4 


1.5 


0.52 


80 


40 


4 




Sffi«99 


30%EC, 60%BL, 
9%PC, 1%Ether 


UBF4 


1.5 


0.52 


79 


38 


4 




lOO 


30%EC. 60%BL, 
9%PC, 0.6%VC, 0.5%VEC 


UBF4 


1.5 


0.52 


50 


60 






101 


30%EC. 60%BL, 
9%PC ( 0,5%VC, 0.5%ES 


LiBF 4 


1.3 


0.52 


79 


57 


5 




102 


30%EC,6O%BL, 
9%PC, 0.5% VC, 0.5%phEC 


LiBF<j 


1.5 


0.52 


80 


46 


7 




103 


30%EC, 60%BL, 
9%PC t 0.5%VC, 0.5%Cro*tfii 


UBF4 


1.5 


0.52 


80 


43 


•7 




104 


30%EC, 50%8L, 
9%PC. 0.6%VC, 0.5%Ether 


UBF 4 


1.5 


0.52 


81 


43 


7 





[0236] ±ib^ 1 1 ©*s*4«ra ufc* 3 omm 
1 2-1 7 <tit«Tac ^ #**«A*fc» 

[0 23 7 ].Cftfc#U JttWI 1 2 - 1 7 <D— JWKfe 
5-1 0 4fcJ£^Tffi<tt4C£#*>*4. 



[0 2 3 8] (3H60J1 0-5-1 2 4) TIB* 1 2-1 
3^T*aflc*WT*SWca*lt«:TIB*l 2-511 3Cc 

^■r«fflcDm8?s^TiBa i2-ii3 fc^-raoM* 

[0 23 9] Sc*j, ftl 2-HR1 3«C*JC»T. VECtt 

-fK phECB7x-/l/X*l/>*-*#*-b, Cr 
50 own»12-^7')>-4, Etheriif h7if- 



(26) ^2002- 1 5 77 1 

49 50 * 

[0 240] nhtitcmmm 105-124 ©n&nrfc aaseu ^©*sm*Tta* 1 2 ~« 1 3 (c#i2-r s, 

tco^r. m^ucmM^Q-cm^cotmw^ [0241] 

fft, iiattf(c4 5-CT©ftiHf$. * [Hi 2] . 



£ 12 (?JUK»*13*B) 







ma 


(mol/L) 


(Ah) 


300 W)tJ 
20 , fc(%) 


200 *H1tJ 
45 , fc(%) 


(day) 


est 


105 


25%EC t 50%BL, 
24%PC, 1%VEC 


UBF 4 


15 


0.42 


35 


56 


20 ELh 




106 


30%EC. G0%BU 
9-5%PC, 03%VEC 


L1BF4 


15 


0.42 


47 


50 






107 


25%EC, 50%BU 
24%PC, 1%ES 


UBF4 


1.5 


0.42 


78 


52 


4 




108 


30%EC, 60%BL, 
95%PC, 0.5%ES 


UBF 4 


1.5 


0.42 


77 


47 


4 




109 


25%EC, 50%BL, 
23%PC, 2%ph£C 


UBF 4 


15 


0.42 


82 


42 


0 




IIO 


30%EC,6O%BU 
9%PC, 1%phEC 


UBF 4 


1.5 


0.42 


75 


38 


5 




111 


25%EC, 50%BL, 
23%PC, 2%Crown 


UBF 4 


15 


0.42 


81 


43 


6 




112 


30%EC, 60%BU 
9% PC, 1%Crown 


UBF4 


15 


0.42 


78 


35 


5 




113 


25%EC, 50%BL, 
23% PC, 2%Bher 


LIBF4 


15 


0.42 


82 


40 


6 




114 


30%EC, 60%BL, 
9%PC,1%Ether 


LiBF 4 


15 


0.42 


78 


33 


5 





[0242] ■ 3K ' * [« 1 3 ] 



5 13 (y<H*3E;fct3SM> 









£& 

<mol/L) 


(Ah) 


300 WM 
20t(%) 


2001K*JW 
45t(%) 


(day) 


85°C 


115 


25%EC, 50%BL, 
23%PC. 1%VC, 1%VEC 


LiBF 4 


1.5 


0.42 


37 


65 


20 &± 


1 


116 


30%EC, 60%BL, 
9%PC, 0.5%VC, 0.5%VEC 


LiBF 4 


1.5 


0.42 


47 


57 


20 U±. 


1 


nmm 

117 


26%EC f 60%BL. 
23%PC f 1%VC.1%ES 


LiBF 4 


1.5 


0.42 


78 


55 


9 


2 


118 


30%EC, 60%BL, 
9%PC, 0.5%VC, 05%ES 


UBF 4 


1.5 


0.42 


78 


51 


6 


1 


119 


25%EC, 50%BL, 
23%PC, 1%VC, 1%phEC 


LiBF 4 


15 


0.42 


82 


48 


13 


2 


120 


30%EC. 60%B1_, 
9%PC, 0.5% VC. 0.5%phEC 


UBF 4 


15 


0.42 


78 


40 


8 


1 


121 


25%EC. 50%BU 
23%PC, 1%VC. 1%Crown 


LiBF 4 


15 


0.42 


80 


48 


13 


1 


sum 
\zz 


30%EC. 60%Bt_ 
9%PC t 05%VC, 0.5%Crown 


UBF 4 


15 


6.42 


78 


39 


8 


1 


123 


25%£C, 50%BL, 
23%PC. 1%VC, 1%Ether 


LiBF 4 


15 


0.42 


81 


47 


13 


1 


124 


30%EC, «0%BU 
9%PC, 0.5%VC. 0.5%Ether 


UBF 4 


15 


0.42 


79 


38 


8 


1 



[0 24 3] ±imi 2~~mi 3©tt**«rJfiLfc»4 Wi8«(DB5iWt«:J:*«EEiST*WW3*l. *»o*ja 

A*fc«**««C*dtry*tyMc«)WII*«A4* [0244] Cft(C»U ttRMl 8~24©Z^Si 

mm 1 0 5 - 1 2 4©^c«ft». «i»tt«a«jws6 «. t»rftfcs»afcwcj«iT<DSW^**H**w 1 

mu^mc^mmr-conmrnm^iKi . so 0 5 ~ 1 2 4 scJt-<-c(g< &s c 



(27) 



2 0 02-15771 



51 



[0 24 5] 

5Cim, a^^^WCi^S-e©-*-/^*^ 

[H 1 J *»W(cff*)i#WcW»«— JWK*©— 
[0 2 ] H 1 © ASB%*-rifcA:»rffiia. 

[03] mmm 3 5 ©way f*«wi^c«i*©*** 



1 ] 



10 



[IHKDtt!!] ■ 
1 

2 - WHS. 

3- fe^U-*. 

4- iEffiJi. 
5~iE«l«*. 
6 -jEffi. 

7 
8 

9 -ft*, 
l o -jEttt?:. 
l l 



52 



[12] 





[S3] 



^132 0 0 2- 1 5 7 7 1 



(72)^# n* « 

(72)#feHJ* /hp Jjt2 

^ttmsw^isife-fe > * -1*1 



F £ - A ) 5H011 M01 CC02 CC06 CC08 DD01 
0014 KK01 KK02 
5H024 M01 M03 M07 AAU CC04 
CC12 D001 FF34 HH01 HH13 
. 5H029 A304 AJ05 /O07 AK02 AK03 
AK05 AL02 AL03 AL04 AL06 
AL07 ALU AM02 AM03 AM04 
AM05 AM07 AM16 B303 B314 
D302 DJ04 EJ04 E312 HJOO 
HJ04 



